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PART  I.  Containing  a Phyfical  Account  of  the  SOLAR  SYSTEM;  the 
whole  THEORY  of  COMETS,  with  the  Rationale,  or  Phyfical  Caufes 
of  thefe  Phoenomena,  from  the  earliefl  Ages  to  the  prefent  Time. 

PART  II.  Containing  the  Pra6Hcal  Methods  of  Calculation.  Firft,  by 
the  Properties  of  the  Parabola  without  Tables ; and  fecondly,  by  Tables 
prefixed  to  the  Work,  with  the  Conftru6tion  of  the  Tables,  whereby 
the  Place  and  Distance  of  a Comet  from  the  Earth,  together  with 
its  Latitude  and  Longitude  in  the  Ecliptic,  may,  for  any  Time,  be 
known,  by  any  one  who  has  but  a common  Skill  in  Plane  Trigonometry. 
The  whole  Procefs  of  Calculation  exemplified  in  the  Comet  which  is  ex- 
peiRed  to  make  its  Appearance  in  the  Year  1789. 
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Fraternity  of  United  Friars  j 

0 R, 

SOCIETY  fir  ihe  PARTICIPATION 
c/USEFUL  KNOWLEDGE, 

1 N 

NORWICH. 


Gentlemen, 

H E focial  principle  in  man  is  of  fuch 
an  expanfive  nature,  that  it  cannot  be 
confined  to  a family,  a few  friends,  or  to  a 
neighbourhood,  but  fpreads  into  wider  fyf- 
tems,  and  draws  men  into  larger  communi- 
ties and  commonwealths;  in  which  only 
the  fublime  powers  of  our  nature  attain  the 
higheft  improvement  and  perfedlion  of  which 
they  are  capable.  In  fociety,  the  mutual  aids 
which  men  give  and  receive  from  each  other, 

A 3 fliorten 


( vi  ) 


Hiorten  the  labours  of  each  *,  and  the  com- 
bined flrength  and  reafon  of  individuals  give 
fecurity  and  prote(5lion  to  the  whole  body. 

Your  laudable  defign  in  encouraging  and 
promoting  the  fciences,  is  a fufficient  apo- 
logy for  my  defiring  the  honour  of  infcrib- 
ing  the  following  flieets  to  you  ; not  doubt- 
ing but  that  your  goodnefs  will  pardon  the 
liberty  I have  taken,  as  it  will  afford  me  an 
opportunity  of  teftifying  the  high  rcfpedl  and 
efleem  with  which  I am. 

Gentlemen, 

Your  mofb  devoted, 
mofl  obedient,  and 

Norwich,  mofl  humble  Servant, 

June  20,  1786. 

BLYTH  HANCOCK. 
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PREFACE. 


TN  the  following  Treatife  of  Cometary 

^ Aftronomy,  I have  endeavoured  to  il- 

iuftrate  the  THEORY  OF  COMETS,  fo 

far  as  1 judged  any  thing  of  that  kind  could 

be  defired  or  expedled  by  the  Public : for, 

as  the  time  is  approaching,  when  that  part 

of  agronomical  knowledge,  which,  as  yet, 

is  but  in  its  infancy,  may  receive  confi- 

derable  improvement ; or,  poffibly,  may  be 

« 

brought  to  as  great  perfedion  as  it  is  capable 
of  receiving  for  an  age  or  two  to  come  j I 
concluded  it  would  be  deemed  an  acceptable 
piece  of  fervice  to  the  younger  ftudents  in 
the  fcience  of  Aftronomy,  to  have  the  theory 
of  thofe  wonderful  bodies  in  our  fydem, 

called 


( xii  ) 

called  Comets,  and  their  motions,  illuflrated 
by  FraBical  Rules,  containing  an  eafy  folu- 
tion  of  all  the  principal  problems  relating 
thereto,  and  applied  to  that  very  Comet  on 
which  they  will  foon  have  an  opportunity  of 
making  their  obfervations,  and  proving  the 
fame  by  experiments. 

To  this  purpofe,  I have  premifed  as  much 
concerning  the  Natural  Hijlory  and  Fhilo^ 
fophy  of  Comets,  as  I thought  could  be  of 
any  ufe,  having  confulted  the  befl  writers  on 
that  fubjedl. 

But,  as  the  Theory  of  Comets,  in  the 
writings  of  thofe  learned  Authors,  is  chiefly 
fpeculative,  and  interwoven  with  great  difli^ 
culties,  I have  feleded  thofe  parts  only,  which 
I thought  would  be  eafy  and  ufeful  to  fuch 
readers  as  are  but  moderately  verfed  in  trigo- 
nometry, To  make  fuch  ready  in  cometary 
calculations,  I have  added  all  the  necclTary 

tables,  and  fhewn  the  operation  in  every 
part. 


I have 


( *iii  ) 


I have  alfo  given  proper  dire(flions  how  tQ 
proceed  in  reprefenting  the  vifible  path  of  a 
Comet  on  the  celeftial  globe,  whenever  it 
appears ; and  have  endeavoured  altogether, 
as  far  as  my  abilities  extended,  to  render  the 
fludy  of  Cometary  Aftronomy  eafy,  famiUar, 
and  entertaining. 


I 


THE 


( xiv  ) 


IH  E direful  Comets  urge. 
Glaring  tremendous  through  the  vaft  expanfe, 
Threat’ning  dedrudlon,  and  the  wrecks  of  worlds  ; 
But  that  ftrlil;  bounds  dlre£t  and  guide  their  couifc, 
bet,  when  th’  Almighty,  In  creating  hour, 

From  Chaos  call’d  the  glorious  Uulverfe, 

And  fix’d  the  Stars,  and  bid  the  Planets  move. 
Where  jEther’s  fpacc  immenfe  eludes  our  view, 
And  Planets  in  their  orbs  In  order  range. 

There,  free  as  air,  the  fiery  Comets  rove. 

And  direful  orbs  their  rapid  courfe  extend  : 

Nor  are  their  ways  confut’d  or  Intricate ; 

Irregular,  in  winding  mazes  lofi, 

Eccentric  Error,  conftant  to  itfelf. 

To  one  law  fubjedl,  one  unerring  rule 
Of  force  attraftive ; thus,  unweary’d,  they 
Now  fweep  the  utmoft  confines  of  the  world. 

Now  balking  In  the  neighb’r’ood  of  the  Sun, 

Then  fwiftly  flying  his  too  piercing  heat. 

Rejoicing,  they  afeend,  their  labours  to  refume. 
Long  trai^ls  of  light  attend  their  dreadful  courfe, 
(But  truft  not  to  thy  view  a foreign  light) 

And  fpurlous  honours  deck  their  glowing  mafs  ; 
Denfe  atmofpheres  emit  their  furtive  beams. 
Frequent  and  thick,'  by  heat  intenfe  exhal’d  : 

The  Moon  thus,  with  fraternal  luftre  bright. 

Darts  borrow’d  rays,  and  glories  not  her  own. 


INTRO- 


INTRODUCTION. 


HE  enfuing  Treatife  is  not  intended 


to  explain  any  thing  new  in  the  Theory 
of  Comets,  but  rather,  to  render  the  prac- 
tice of  computing  the  returns  of  fuch  Co- 
mets as  have  been  taken  notice  of  by  Aftro- 
nomers,  and  to  calculate  their  places  in  the 
Heavens,  both  in  refpedl  of  longitude  and 
latitude,  where  they  will  appear  at  any  re- 
quired or  given  time,  either  before  or  after 
their  perihelion  and  although  feveral  more 
learned,  and  by  far  more  able  men,  have 
profeffedly  written  thereon,  yet  are  their 
works  too  complex  and  abflrufe  for  the  com- 
prehenfon  of  learners.  My  foie  purpofe  is 
therefore  to  render  the  procefs  of  calculation 
plain  and  eafy  to  fuch  capacities  as  may  not 
have  made  fo  much  progrefs  in  mathematical 
ftudies,  as  to  comprehend  what  has  been 


written 


( xvi  ) 

written  by  more  eminent  authors : and  this 
I fhall  endeavour  by  two  methods ; firft,  by 
the  properties  of  the  parabola,  without  ta- 
bles ; and  fecondly,  by  the  method  /hewn 
by  the  celebrated  Dodtor  Halley,  by  the  help 
of  tables,  prefixed  to  this  work;  and,  as  an 
introdudtion  to  the  work,  ihall  give  the  fol- 
lowing phyfical  account  of  the  Planetary 
Syflem,  and  of  the  Theory  of  Comets,  con- 
taining fo  much  of  the  rationale,  or  phyfical 
caufes  of  thefe  phoenomena,  as  may  be  con- 
fiftent  with  my  defign. 


THE 


.T  H E 

f . » 

ASTRO  N OMY 

O F 

COMETS. 


PART 


I. 


A STRONOMY  is  juflly  acknowledged 
by  all  men  to  be  the  inoft  ancient,  the 
moft  fublime,  the  moil  interefling,  and 
the  moil  ufeful,  of  all  the  fciences  cul- 
tivated by  mankind  ; lince,  by  the  know- 
ledge derived  from  this  fcience,  not  only 
the  true  magnitude  of  the  Earth  is  dif- 
covered,  the  fituation  and  extent  of  the 
countries  and  kingdoms  upon  it  afccrtained, 
trade  and  commerce  carried  on  to  the  remotefl 

B 


parts. 
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parts  of  the  worldi,  and  the  various  produds 
of  feveral  countries  diflributedfor  the  health, 
comfort,  and  conveniency  of  it’s  inhabitants; 
but  our  very  faculties  are  enlarged  with  the 
grandeur  of  the  ideas  it  conveys,  our  minds 
exalted  above  the  low  contradled  prejudices 
of  the  vulgar,  and  our  underfbandings  clearly 
convinced,  and  affeded  with  the  convidtion, 
of  the  exigence,  wifdom,  power,  goodnefs, 
and  fuperintendency  of  the  Supreme  Being  ! 
Alfo  from  this  branch  of  knowledge  we  learn 
by  what  means  or  laws  the  Almighty  carries 
on  and  continues  the  admirable  harmony, 
order,  and  connedlion  obfervablc  throughout 
the  planetary  fyftem ; and  are  led,  by  very 
powerful  arguments,  to  form  the  pleafing 
dedudlion,  that  minds  capable  of  fuch  deep 
refearches  not  only  derive  their  origin  from 
that  all-wife  and  adorable  Being,  but  are  alfc 
incited  to  afpire  after  a more  perfedl  know- 
ledge of  his  nature,  and  a ftridter  conformity 
to  his  will. 

By  Agronomy  we  are  enabled  to  difcover 
that  the  Earth  is  at  fo  great  a diftancc  from 

the 


,(  3 ) 

tlie  Sun,  that,  if  feen  from  thence.  It  would 
appear  no  bigger  than  a point,  although  It’s 
circumference  is  known  to  be  25,020  miles : 
yet  that  diflance  is  fo  fmall,  compared  with 
the  diftance  of  the  fixed  Stars,  that,  if  the 
orbit  in  which  the  Earth  moves  round  the 
Sun  were  folid,  and  feen  from  the  neareft 
fixed  Star,  it  would  likewife  appear  no  big- 
ger than  a point,  although  it  is  at  leafl  162 
millionsof  miles  in  diameter:  for  the  Earth, 
in  going  round  the  Sun,  is  162  millions  of 
miles  nearer  to  fomeof  the  Stars  at  one  time 
ef  the  year  than  at  another  5 and  yet  their 
apparent  magnitudes,  fituations,  and  dif- 
. tances  from  one  another^ftill  remain  the  fame, 
and  a telefcope  which  magnifies  200  times, 
does  not  fenfibly  magnify  them ; which 
proves  them  to  be  at  leaft  four  hundred 
thoufand  times  farther  from  us  than  we  are 
from  the  Sun. 

f 

t 

This  inconceivable  diftance  of  the  fixed 
Stars  does  wholly  divefi;  them  of  all  paral- 
laxes; for  I know  not  of  any  one  fixed  Star 
in  the  Heavens,  the  Great  Dog  Star  only 

B 2 excepted. 
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excepted,  that  has  any  parallax,  and  he  a 
parallax  of  only  two  feconds,  which  places 
him  at  the  amazing  diftance  of  two  billions, 
or  two  millions  of  millions  of  miles  from 
the  centre  of  the  fyfbem  } fo  that  if  a cannon 
ball  was  projected  from  the  furface  of  our 
Earth,  and  travelling  with  the  fame  velocity 
• with  which  it  leaves  the  mouth  of  the  can- 
non, it  would  not  reach  the  neared;  fixed 
Star  in  five  hundred  thoufand  years  : ,1  fay 
the  neared  fixed  Star  5 for  we  are  not  to  ima- 
gine or  fuppofe  that  all  the  Stars  are  placed 
in  one  concave  furface,  fo  as  to  be  equally 
■ didant  from  us,  but  that  they  are  fcattered 
at  immenfe  didances  from  one  another 
through  infinite  and  unlimited  fpace ; fo  that 
there  may  be  as  great  a didance  between  any 
two  neighbouring  Stars,  as  between  our  Sun 
and  thofe  which  are  neared  to  him  : there- 
fore an  obferver,  who  is  neared  any  fixed 
Star,  will  look  upon  it  alone  as  a real  Sun, 
and  confider  the  red  as  fo  many  ihining 
points,  placed  at  equal  didances  from  him 
in  the  firmament.  By  the  help  of  telefcopes 
we  difeover  thoufands  of  Stars,  which  are 

invifiblc 
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invifible  to  the  naked  eye;  and  the  better 
our  glafTes  are,  ftiil  the  more  become  vifible  : 
fo  that  we  can  fet  no  limits,  either  to  their 
number  or  their  diftances  ; nor  can  we  rea- 
fonably  fuppofe  that  the  different  apparent 
magnitudes  of  the  Stars  is  in  anywife  owing 
to  one  Star  being  lefs  or  bigger  than  another, 
but  wholtly  to  their  being  at  a lefs  or  greater 
diftance  from  us ; as  it  is  moft  proveable, 
that  they  are  all  nearly  of  the  fame  fize  one 
with  another,  and  all  nearly  of  the  fame 
magnitude  with  the  Sun.  The  Sun  appears 
very  bright  and  large,  in  comparifon  of  the 
fixed  Stars,  becaufe  we  keep  confiantly  near 
the  Sun,  in  comparifon  of  our  immenfe  dif- 
tance from  the  Stars : for  a fpedlator,  placed 
as  near  to  any  Star  as  we  are  to  the  Sun, 
would  fee  that  Star  a body  as  large  and  bright 
as  the  Sun  appears  to  us  ; and  a fpe6tator, 
as  far  diflant  from  the  Sun  as  we  are  from 
the  Stars,  would  fee  the  Sun  as  final  1 as  wc 
lee  a Star,  divefled  of  all  it’s  circumvolving 
Planets,  and  would  reckon  it  one  of  the 
Stars  in  nuinbering  them. 

B3 
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The  Stars  being  at  fuch  immenfe  difbarices 
from  the  Sun,  cannot  poffibly  receive  from 
him  fo  flrong  a light  as  they  feem  to  have, 
nor  any  brightnefs  fufficient  to  make  them 
vifible  to  us ; for  the  Sun’s  rays  mufl  be  fo 
fcattered  and  dilTipated  before  they  reach  fuch 
remote  objedls,  that  they  can  never  be  tranf- 
mitted  back  to  our  eyes,  fo  as  to  render  thefe 
objedl:s  vihble  by  refledlion.  The  Stars  there- 
fore fliiiie  with  their  own  native  and  unbor- 
rowed luhre,  as  the  Sun  does ; and  fince 

f 

each  particular  Star,  as  well  as  the  Sun,  is 
confined  to  a particular  portion  of  fpace,  it 
is  plain  that  the  Stars  are  of  the  fame  nature 
with  the  Sun.  It  is  no  ways  probable,  nor 
is  it  reafonable  for  any  man  to  think,  that 
the  Almighty,  who  always  ads  with  infinite 
wifdom,  and  does  nothing  in  vain,  fhould 
create  fo  many  glorious  Suns,  fit  for  fo  many 
important  purpofes,  and  place  them  at  fuch 
diftances  from  one  another,  without  proper 
objeds  near  enough  to  be  benefited  by  their 
influences : whoever  therefore  fliould  be 

weak  enough  to  imagine  they  were  created 
only  to  give  a faint  glimmering  light  to  the 

inhabitants 
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inhabitants  of  this  globe,  muft  have  a very 
fuperficial  knowledge  of  Aflronomy,  and  a 
mean  and  contradled  opinion  of  the  Divine 
wifdom ; fince,  by  an  infinitely  lefs  exertion 
of  creating  power,  the  Deity  could  have 
given  our  Earth  much  more  light  by  one  fin- 
gie  additional  Moon.  Inflead  then  of  one  Sun 
and  one  World  only  in  the  univerfe,  as  the 
unlkilful  in  Alfronomy  imagine,  that  fcience 
difcovers  to  us  fuch  an  inconceivable  number 
of  Suns,  Syflems,  and  Worlds,  difperfed 
through  boundlefs  fpace,  that  if  our  Sun, 
with  all  the  Planets,  Moons,  and  Comets 
belonging  to  it,  were  annihilated,  they 
•would  be  no  more  miffed  out  of  the  creation, 
than  a grain  of  fand  from  the  fea  fhore ; the 
fpace  they  poffefs  being  comparatively  fo 
fmall  that  it  would  fcarce  be  a fenfible  blank 
in  the  univerfe  j although  Saturn,  the  outer- 
mofl  of  our  Planets,  revolves  about  the  Sun 
in  an  orbit  of  4,884  millions  of  miles  in  cir- 
cumference, and  fome  of  our  comets  make 
excurfions  upwards  of  io,ooo  millions  of 
miles  beyond  Saturn’s  orbit ; and  yet,  at  that 
amazing  diftancc,  they  are  incomparably 
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nearer  to  the  Sun  than  to  any  of  the  Stars, 
as  is  evident  from  their  keeping  clear  of  the 
•attraclive  power  of  all  the  Stars,  and  return- 
ing  periodically  by  virtue  of  the  Sun’s  attract 
tion.  From  what  we  know  of  our  Syftem, 
it  may  be  reafonably  concluded,  that  all  the 
reft  are  with  equal  wifdom  contrived,  fitua- 
ted,  and  provided  with  accommodations  for 
rational  inhabitants. 

To  him  who  attentively  confiders,  it  will 
appear  highly  probable,  that  the  Planets, 
together  with  their  attendants,  called  Satel- 
lites or  Moons,  are  much  of  the  fame  na- 
ture with  our  Earth,  and  deftined  for  the- 
like  purpofes  ; for  they  are  folid  opaque 
globes,  capable  of  fupporting  animals  and 
vegetables.  Some  of  them  are  bigger,  fome 
Icfs,  and  fome  much  about  the  hze  of  our 
Earth.  They  all  circulate  round  the  Sun, 
as  the  Earth  does,  in  a diorter  or  lono-er 
time,  according  to  their  refpeaive  diftances 
from  him  • and  have,  where  it  would  not 
be  inconvenient,  regular  returns  of  fummer 
and  winter,  fpring  and  autumn.  They  have 
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warmer  and  colder  climates,  as  the  various 
produ(flions  of  our  Earth  require  ; and  in^ 
fuch  as  afford  a poffibility  of  difcovering  it, 
we  obferve  a regular  motion  round  their 
axis,  like  that  of  our  Earth,  caufing  an  al- 
ternate return  of  day  and  night,  which  is 
neceffary  for  labour,  reft,  and  vegetation  ; 
and  that  all  parts  of  their  furfaces  may  be 
expofed  to  the  rays  of  the  Sun.  Such  of  the 
Planets  as  are  fartheft  from  the  Sun,  and 
therefore  enjoy  leaft  of  his  light,  have  that 
deficiency  made  up  by  feveral  Moons,  which 
conftantly  accompany  and  revolve  round 
about  them,  as  our  Moon  revolves  about 
the  Earth.  The  remoteft  Planet  has,  over 
and  above,  a broad  ring  encompaffing  it, 
which,  like  a lucid  zone  in  the  Heavens,  re- 
ftedls  the  Sun’s  light  very  copioufly  on  that 
Planet ; fo  that  if  the  remoter  Planets  have 
the  Sun’s  light  fainter  by  day  than  we, 
they  have  an  addition  made  to  it  morning 
and  evening  by  one  or  more  of  their  Moons, 
and  a greater  quantity  of  light  in  the  night 
time. 
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By  reafon  of  the  vicinity  of  the  Moon  to 
our  Earth,  we  difcover  a nearer  refemblance 
to  our  Earth  ; for  by  the  afTi fiance  of  tele- 
icopes  we  obferve  the  Moon’s  furface  to  be 
full  of  high  mountains,  large  valleys,  and 
deep  cavities.  Thefc  fimilarities  leave  us  no 
room  to  doubt,  but  that  all  the  Planets  and 
Moons  in  the  fyflem  are  defigned  as  com- 
modious habitations  for  creatures  endowed 
with  capacities  of  knowing  and  adoring 
their  beneficent  Creator. 

Since  then  the  fixed  Stars  are  prodigious 
fpheres  of  fire,  like  our  Sun,  and  placed  at 
fuch  immenfe  and  inconceivable  diflance 
from  us  and  from  one  another,- how  can  we 
reafonably  conclude  but  that  they  are  made 
for  the  fame  purpofes  that  the  Sun  is ; each 
to  bellow  light,  heat,  and  vegetation,  on  a 
certain  number  of  inhabited  Planets,  kept 
by  gravitation  within  the  fphere  of  its  ac- 
tivity. 

But  what  makes  the  mofl  wonderful  and 
mod  furprifing  part  of  the  Solar  Syflem,  arc 
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thofe  bodies  called  Comets,  whofe  number  is 
very  great ; near  forty  have  already  been  ob- 
ferved,  with  fo  much  accuracy  as  to  leave  lit- 
tle room  to  doubt,  that  they  are  all  different 
from  each  other.  And  a much  greater  number 
ffill  are  recorded  in  hiftory,  for  one  author 
has  reckoned  no  lefs  than  415  in  number, 
to  the  year  1665  inclufive  ; but  though  the 
number  be  certainly  very  great,  it  may  re- 
quire many  ages  to  determine  what  the  num- 
ber really  is. 

Diodorus  Siculus  tells  us,  that  the  Chal- 
deans, by  a long  courfe  of  obfervations, 
were  able  to  predidl  the  appearance  of  Co- 
mets : and  Seneca  fays,  that  Apollonius  the 
Myndian,  who  was  very  fkilful  in  natural 
fciences,  affirmed,  that  Comets  were  by  the 
Chaldeans  reckoned  among  the  Planets,  and 
had  their  periods  or  courfes  like  them.  Se- 
neca further  tells  us,  that  Apollonius  ufed 
to  fay,  that  a Comet  was  a Star  or  Celeflial 
body  like  the  Sun  or  Moon  ; but  that  he  did 
not  know  its  courfe,  becaufe  it  ranges  through 
higher  parts  of  the  world,  and  then  at  laff 
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appears,  when  it  conies  to  the  bottom  of  its 
courfe.  Of  which  opinion  Seneca  himfelf  pro- 
felfes  himfelf  to  be,  in  thefe  words  : I don’t 

think  a Comet  to  be  a fudden  fire,  but  one  of 
the  eternal  works  of  Nature  j”  he  alfo  gives  the 
foie  and  only  method  by  which  this  quedion 
may  be  folved,  faying,  that  there  ought  to 
be  a colledlion  of  former  rifes  or  appearances 
of  Comets ; becaufe  by  reafon  of  their  feldom 
appearing,  their  courfes  cannot  yet  be  under- 
ftood,  neither  can  it  be  difeovered  whether 
they>eturn  or  no  j and  that  they  appear  or 
are  produced  in  order  at  their  fettled  time. 
A time i fays  he,  will  come  when  thofe  things, 
which  are  now  hid,  wdll  at  lad  be  brought 
to  light,  by  length  of  time  and  the  diligence 
of  poderity.  One  age  is  not  fufficient  to 
make  fuch  great  difeoveries.  A time  will 
come  when  thofe  that  come  after  us  will 
wonder  that  we  w'ere  io^norant  of  thino-s  fo 
plain.”  And  farther  on  he  fays,  Some- 
body will  demondrate,  which  way  Comets 
wander,  why  they  go  fo  far  from  the  red  of 
the  celedial  bodies,  how  big,  and  what  fort  of 
bodies  they  are.”  All  thefe  predidtions  have 

been 
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been  accurately  fulfilled  and  compleated  in 
-Sir  Ifaac  Newton. 

• Notwithffanding  Seneca  has  fo  clearly  dif- 

• courfed  on  the  nature  of  Comets  in  that  dark 
age,  yet  few  of  the  fucceeding  aflronomers 
were  of  his  opinion,  for  they  generally 
efteemed  them  as  meteors  kindled  in  the  air, 
and  dcligned  as  prefages,  or  unlucky  omens 
of  fome  difiifirous  cataftrophe,  that  was 
fliortly  to  befall  the  people  or  nations  to 
whom  they  appeared.  Nor  did  Seneca  him- 
felf  think  fit  to  fet  down  thofe  phoenomena 
of  the  cometary  motions,  by  which  he  was 

• enabled  to  maintain  his  opinion,  nor  the 
times  of  thofe  appearances  which  might  have 
been  of  ufe  to  poflerity,  in  order  to  the  de- 
termining thefe  things.  Afterwards,  the 
whole  fchool  of  Peripateticks,  to  keep  up 

f 

their  dodrine  concerning  the  Heavens,  which 
they  fuppofed  not  capable  of  being  generated 
or  corrupted,  did  not  look  upon  the  Comets 
as  eternal  or  permanent  bodies  of  the  world, 
but  as  bodies  newly  produced,  and  in  a fhort 
time  to  perifh  again,  and  affirmed  them  to 

be 
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be  fubliinary,  and  made  of  exhalations  in  the 
terreftrial  regions  ; which  was  the  more  be- 
lieved after  folid  orbs  were  introduced,  be- 
caufe  Comets  could  not  pafs  through  them. 
But  at  laft,  Tycho  Brahe  and  Kepler,  finding 
by  obfervation,  that  Comets  had  no  diurnal 
parallax,  reftored  them  to  places  above  the 
Moon.  All  which  has  been  fully  and  clearly 
demonfi;rated  by  Sir  Ifaac  Newton,  who  fays, 
that  Comets  are  higher  than  the  Moon,  and 
are  moved  in  the  region  of  the  primary  Pla- 
nets ; and  that  they  move  in  conic  feclions, 
having  their  focus  in  the  center  of  the  Sun  ; 
and  by  rays  drawn  to  the  Sun,  defcribe 
equal  areas  in  equal  times,  and  in  general, 
areas  proportional  to  the  times.  Thus  fol- 
lowing the  fieps  of  fo  great  a man,  we  may 
venture  to  affirm,  that  Comets  are  opaque, 
fpherical,  and  folid  bodies  like  the  Planets, 
and  like  them  perform  their  revolutions  about 
the  Sun  in  elliptical  orbits,  having  the  Sun 
in  one  of  their  foci.  The  particulars  in 
which  Comets  differ  from  the  Planets  are, 
that  they  move  in  various  diredions,  fome 
the  fame  way  with  the  Planets,  others  the 

contrary  5 - 
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contrary ; neither  are  their  motions  confined 
within  the  zodiac,  their  orbits  admitting  of 
any  inclination  to  the  ecliptic  whatever  : and 
the  eccentricity  of  their  orbits  is  fo  very  great, 
that  fome  of  the  Comets  perform  the  greatefl 
part  of 'their  motion  almofl  in  right  lines, 
tending,  in  their  approach  to  the  Sun,  almofl; 
diredlly  towards  it,  after  which  theypafs  by 
it,  and  when  they  leave  it,  move  off  again 
nearly  in  a right  line,  till  they  are  out  of 
fight,  as  if  they  were  haflening  back  to  the 
fixed  Stars,  and  return  not  till  after  a period 
of  many  years. 

Comets  were  looked  upon  by  the  ancients 
in  general,  as  nothing  more  than  fublunary 
vapours,  or  fiery  meteors,  as  has  before  been 
remarked,  and  confequently  little  notice  was 
taken  of  them,  till  the  year  1577,  when 
Tycho  Brahe,  ferioufly  purfuing  the  ftudy  of 
the  Stars,  and  being  provided  with  large  in- 
ftruments  fit  for  making  celefiial  obferva- 
tions,  with  far  greater  care  and  certainty  than 
the  ancients  could  ever  hope  for,  there  ap- 
peared a very  remarkable  Comet  5 to  the  ob- 
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fervation  of  which  Tycho  vigoroufly  applied 
himfelf ; and  found  by  many  juft  and  faith- 
ful trials,  that  it  had  not  a diurnal  parallax 
that  was  at  all  perceptible,  and  confequently 
; was  not  only  no  aerial  vapour,  but  alfo  much 
higher  than  the  Moon  ; nay  might  be  placed 
amongft  the  Planets,  for  any  thing  that  ap- 
peared to  the  contrary ; the  cavilling  oppofi- 
tion  made  by  fome  of  the  fchool-men  in  the 
mean  time,  being  to  no  purpofe.  Next  to 
Tycho  came  the  fagacious  Kepler,  who, 
with  the  advantage  of  Tycho’s  labours,  and 
by  his  owm  obfervation,  found  out  the  true 
phyfical  fyflem  of  the  world,  and  greatly 
improved  the  fcience  of  Afhronomy.  This 
great  Aftronomer  had  an  opportunity  of  ob- 
ferving  two  Comets,  one  of  which  was  a 
very  remarkable  one,  and  from  the  obferva- 
tions  of  thefe  (which  afforded  fufficient  in- 
dications of  an  annual  parallax)  he  con- 
cluded, that  the  Comets  moved  freely 
through  the  planetary  orbs,  wdth  a motion 
not  much  different  from  a redlilinear  one ; 
but  of  what  kind  he  could  not  then  pre- 
cifely  determine.  Next  Hevelius  (a  noble- 
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tmulalot  of  Tycho  Brahe)  following  Kep- 
ler’s  fteps,  embraced  the  fame  hypothefis  of 
the  reftilinear  motion  of  Comets^  himfelf 
accurately  obferving  many  of  them,  yet  he 
complained  that  his  calculations  did  not  pef- 
fedly  agree  to  the  matter  of  fad;  in  the  Hea- 
vens ; and  was  aware  th^t  the  path  of  a Co- 
met was  bent  into  a curve  line  towards  the 
Sun  : at  length  came  that  prodigious  Comet 
of  the  year  1680,  which  defcending  as  it 
Were  from  an  infinite  diftance,  perpendicu- 
larly towards  the  Sun,  arofe  from  him  again 
with  as  great  a velocity.  This  Comet, 
which  was  feen  for  four  months  fuccefiively, 
by  the  very  remarkable  and  peculiar  curvity 
of  its  orbit,  above  all  others,  gave  the  fitted: 
occafion  for  inveftigating  the  theory  of  its 
motion.  And  the  royal  obfervatories  at 
Greenwich  and  Paris  having  been  for  fome 
time  founded,  and  committed  to  the  Care 
of  mod;  excellent  adronomers,  the  apparent 
motion  of  this  Comet  w'as  mod:  accurately 
(perhaps  as  far  as  human  fkill  could  extend) 
obferved  by  Mr.  Flamftced  and  Mr.  Caffini, 
Kot  long  after,  the  illudrious  Newton,  wri- 
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ting  his  Mathematical  Principles  of  Natural 
Philofophy,  demonflrated,  not  only  that 
what  Kepler  had  found  did  neceffarily  ob- 
tain in  the  planetary  fyftem ; but  alfo,  that 
all  the  phaenomena  of  Comets  would  natu- 
rally follow'  from  the  fame  principles : which 
he  abundantly  illuftrated  by  the  example  of 
the  aforefaid  Comet  of  the  year  i68o,  {hew- 
ing at  the  fame  time  a method  of  delineating 
the  orbits  of  Comets  geometrically. 

That  Comets  are  not  aerial  vapours,  or 
even  formed  by  exhalations  from  the  Sun 
and  Planets,  Sir  Ifaac  New'ton  has  clearly 
{liewed ; by  proving  that  the  Comet  of  1680, 
in  its  pafTage  through  the  folar  regions, 
would  have  been  dilhpated,  had  it  conlifted 
of  fuch ; for  the  heat  of  the  Sun,  it  is  al- 
lowed, is  as  the  denfity  of  his  rays,  e.  re- 
ciprocally, as  the  fquares  of  the  diftances  of 
places  from  the  Sun ; wherefore,  fince  the 
diflance  of  that  Comet  in  its  perihelion, 
December  the  8th,  was  obferved  to  be  to 
the  diflance  of  the  Earth  from  the  Sun, 
nearly  as  6 to  tooo,  the  Sun’s  heat  in  the 
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Comet,  at  that  time,  was  to  his  heat  with 
us  at  Midfummer,  as  i,0ooiOoo  to  36,  or 

28.000  to  I.  It  is  found  by  experiment, 
that  the  heat  of  boiling  water  is  little  more 
than  three  times  the  heat  of  our  dry  Earth, 
when  expofed  to  the  Midfummer  Sun  ; and 
alTuming  the  heat  of  red  hot  iron  to  be  about 
three  or  four  times  as  great  as  that  of  boil-^ 
ing  water,  he  thence  concludes,  that  the  heat 
of  the  dried  earth,  or  body  of  the  Comet  in 
its  perihelion,  muft  be  near  2000  times  as 
great  as  that  of  red  hot  iron«  Such  an  im- 
menfe  heat  once  acquired  in  its  perihelion, 
the  Comet  muft  be  a long  time  in  cooling 
again.  Sir  Ifaac  Newton  alfo  computes, 
that  a globe  of  red  hot  iron,  of  the  dimen- 
fions  of  our  Earth,  would  fcarce  be  cool  in 

50.000  years.  If  then  the  Comet  be  fup- 
pofed  to  cool  100  times  as  faft  as  red  hot 
iron ; yet  fince  its  heat  was  2000  times 
greater,  fuppofing  it  of  the  bignefs  of  the 
Earth,  it  would  not  cool  in  a million  of 
years. 

There  is  one  remarkable  phajnomenon, 
which  fometimes,  though  yery  feldom,  ac- 
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companies  the  pafTage  of  Comets  in  their 
orbits,  and  that  is,  what  may  be  called  Co- 
metary Eclipfes ; for  when  a Comet  comes 
in  the  fyzigial  line  of  the  Sun  and  the  Earth, 
it  muft  very  much  abate  the  folar  light, 
though  its  vifual  diameter  may  not  equal  it : 
but  if  it  fliould  equal,  or  exceed  it  (and 
fuch  have  made  their  appearance)  if  their 
courfe  be  not  exceedingly  rapid,  the  Sun 
will  be  darkened  through  a much  greater 
extent  of  Earth,  for  a much  longer  duration, 
and  attended  with  a more  remarkable  ob- 
feurity,  than  any  circumflances  of  a folar 
eclipfe  ever  can  be ; fuch  podibly  might  be 
the  Egyptian  darknefs  in  the  Jewilh  hiflory, 
that  of  Jupiter  and  Alcmena  in  the  Grecian, 
and  of  Auguftus  in  the  Roman  ; befides 
others,  unrecorded  in  the  annals  of  hiflory. 
With  refpedl  to  the  tail  of  a Comet,  Sir 
Ifaac  infers,  that  it  is  nothing  elfe  but  a 
veiy  fine  vapour,  which  the  head  or  nucleus 
of  the  Comet  emits  by  its  heat;  and  that 
the  magnitude  of  the  tail  depends  princi- 
pally upon  the  degree  of  heat  it  receives 
from  the  Sun,  as  is  evident  from  obferva- 
tion : for,  till  the  Comet  comes  within  a 

certain 
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certain  diftance  of  the  Sun,  it  Is  not  feen 
with  any  train  at  all ; as  it  approaches  nearer, 
and  the  heat  increafcs,  the  tail  begins  to 
arife,  and  grows  longer  about  the  perihelion, 
and  a little  didance  after  it  is  largeft  of  all ; 
then,  as  the  heat  of  the  Sun  decreafes,  the 
length  of  the  tail  decreafes  alfo,  till  at  laft 
it  no  more  appears : therefore  the  tail  of  a 
Comet  is  caufed  by  heat,  and  is  always  pro- 
portional to  it.  Thus  alfo  the  Comets  which 
are  nearefl  the  Sun  have,  generally  fpeaking, 
the  longed:  tails ; and  thofe  which  are  more 
remote,  the  fhorteft.  But  it  may  feem  won- 
derful to  fome,  how  thofe  prodigious  talls^ 
are,  or  can  be  fupplied  from  the  atmofphere 
of  a Comet : Sir  Ifaac  has  removed  that 
wonder,  by  a computation  which  he  had 
made  on  the  expanlive  power,  or  force  of  an 
elaftic  fluid,  fuch  as  our  air,  which  is  more 
denfe  near  the  furface  of  the  Earth,  where 
it  is  prefled  upon  by  the  w'hole  weight  of  the 
air  above,  than  it  is  at  a diflance  from  the 
Earth,  where  it  has  a lefs  weight  to  com- 
prefs  itj  the  denfity  of  the  air  being  always 
proportioned  to  the  force  which  comprefles 
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it,  and  confequently  the  air  will  expand  iN 
felf,  and  become  more  rare  in  proportion  as 
it  becomes  lefs  comprelTed.  From  hence. 
Sir  Ifaac  computes  to  what  degree  of  rarity 
the  air  mufb  be  expanded,  according  to  this 
rule,  at  an  height  equal  to  that  of  the  femi- 
diameter  of  the  Earth  (which  is  about  4000 
miles) ; and  he  finds  that  a globe  of  fuch 
air  as  we  breathe  here  on  the  furface  of  the 
Earth,  which  is  only  one  inch  in  diameter, 
if  it  were  expanded  to  a degree  of  rarity, 
which  the  air  mull  have  at  the  height  of  one 
femidiameter  of  the  Earth,  would  fill  all  the 
planetary  regions,  even  to  the  very  fphere  of 
Saturn,  and  much  farther.  Wherefore,  fee- 
ing the  air  at  a greater  height  is  fiill  im- 
menfely  more  rarefied,  and  the  furface  of  the 
atinofpheres  of  Comets’  tails  is  ufually  about 
ten  times  the  difiance  from  the  center  of  the 
Comet,  as  the  furface  of  the  Comet  itfelf, 
and  the  tails  rife  yet  to  vafily  greater  heights, 
therefore  they  mufi  be  exceedingly  rare ; and 
though,  on  account  of  the  much  denfer  at- 
mofpheres  of  Comets,  and  the  greater  gravi- 
Utioa  of  their  bodies  towards  the  Sun,  as 
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well  as  of  the  particles  of  their  air  and  va- 
pours mutually  one  towards  another,  it  may 
happen  that  the  air  in  the  celeftial  fpaces, 
and  in  the  tails  of  the  Comets,  is  not  fo 
vaflly  rarefied,  yet,  from  fuch  a computa- 
tion, it  is  plain  that  a very  fmall  quantity  of 
air  and  vapour  is  abundantly  fufficient  to 
produce  all  the  appearances  of  the  tails  of 
Comets ; and  that  the  tails  of  Comets  are 
very  rare  indeed,  is  evidently  proved  by  the 
Ihining  of  Stars  through  them,  without  the 
leafl  diminution  of  their  fplendour.  The 
light  refledled  from  the  tail  of  a Comet  is 
not  near  what  we  are  ufually  prone  to  think 
it  to  be  : Sir  Ifaac  fays,  it  is  not  greater  than 
that  of  our  air,  determined  by  the  Sun- 
beams let  into  a darkened  room  through  a 
hole  in  the  window-fhutter,  an  inch  or  two 
in  diameter.  This  alfo  fully  appears  from 
viewing  the  tail  of  a Comet  with  a telefcope, 

V 

which  always  to  the  obferver  appears  very 
faint  and  languid,  even  in  the  denfer  parts 
of  it,  and  the  extreme  parts  of  the  tail  make 
no  appearance  at  all  through  a telefcope, 
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As  to  the  caufe  of  the  afcent  of  the  tail, 
Kepler  afcribes  it  to  the  rarefadlion  of  the 
Comet’s  atmofphere  by  the  heat  of  the  Sun, 
and  the  impulfive  force  of  the  Sun-beams 
carrying  along  with  them  the  matter  of  the 
Comet’s  tail ; which  alfo  accounts,  at  the 
fame  time,  for  the  dire(3:ion  or  pofition  of 
the  Comet’s  tail,  which  is  always  towards 
thofe  parts  oppofite  to  the  Sun.  Since  the 
ph$enomena  of  a Comet’s  tail  depend  upon 
the  heat  of  the  Sun,  as  has  been  obferved, 
and  fince  the  nucleus  or  body  of  a Comet  is 
heated  to  that  prodigious  degree  as  before- 
mentioned,  it  is  but  reafonable  to  fuppofe, 
that  the  aclion  of  the  Sun’s  light  upon  thofe 
ignited  particles  of  the  Comet,  and  its  heated 
atmofphere,  fliould  carry  them  away  in  their 
own  direftions,  and  fo  caufe  that  appearance 
of  a train  of  light,  or  the  blazing  tail  of  a 
Comet,  Now,  if  we  rightly  confider  the 
nature  of  things,  the  particles  of  light  agi- 
tate and  put  all  the  parts  of  bodies  in  mo- 
tion, particularly  the  parts  of  fluid  bodies  ; 
and  thofe  parts  of  bodies,  whether  folid  or 
fluid,  that  are  ignited,  or  real  Are,  evidently- 
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]ofe  their  ignited  particles,  and  by  degrees 
become  extinct,  only  by  the  adion  of  tho 
Sun’s  rays.  Thus  a fire,  expofed  to  the  Sun- 
beams, appears  immediately  to  be  divefled 
of  its  ignited  parts  ; the  flame  gradually 
leflens,  the  glowing  coals  by  degrees  become 
wholly  extindl:,  and  the  fire  goes  out : alfo 
the  flame  of  a fpirit-lamp  lofes  all  its  light 
in  the  Sun-beams,  and  the  denfer  flame  of  a 
candle  burns  languid  in  the  Sun ; and  many 
phoenomena  of  a fimilar  nature  have  been 
frequently  obferved  by  the  curious.  Nay, 
fome  philofophcrs,  who  have  had  the  advan- 
tage of  very  large  burning-glafles,  four  or 
five  or  more  feet  in  diameter,  have  told  us, 
that  they  have  rendered  this  impulfive  force 
of  the  rays  of  light  upon  bodies  fenfible  to 
the  eye  j for  by  feveral  experiments,  wdiich 
they  have  favoured  us  with  an  account  of 
their  having  tried  on  light  bodies  fufpended 
by  a fine  thread,  and  then  throwing  the 
denfe  rays  of  light  near  the  focus  of  the 
glafs  upon  them,  it  has  manifeflly  put  them 
in  motion,  an*d  they  have  been  obferved  to 
vibrate  backward  and  forward  like  the  pen- 
dulum 
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dulum  of  a clock  : whence  there  can  be  no 
difpute  but  that  the  parts  of  bodies  may  be 
propelled  and  carried  forward  by  the  parti- 
cles of  light  in  their  own  diredion  ; and 
though  fuch  effeds  of  the  Sun’s  rays  are  very 
fmall,  and  almofl  infenfible,  here  with  us, 
where  the  parts  of  matter  are  very  grofs,  and 
confined  in  a denfe  atmofphere,  yet  the  cafe 
is  undoubtedly  far  otherwife  in  thofe  free 
fpaces  through  which  the  Comets  move, 
where  fcarcely  any  refiding  mediurn  can  be 
fuppofed,  and  where  the  matter  of  a Comet’s 
tail  is  very  fine,  and  liable  to  be  put  in  mo- 
tion with  the  lead;  degree  of  force,  much 
more  by  the  prodigious  impetus  of  a particle 
of  light  moving  with  a velocity  not  to  be 
exprefied  or  conceived.  Agreeably  to  this 
notion  of  the  caufe  of  the  afccnt  of  a Co- 
met’s tail,  we  find  the  general  form  of  the 
tail  is  that  of  a dilating  vapour,  growing 
wider  towards  the  extreme  parts,  efpecially 
when  they  attain  to  their  full  degree  of  heat, 
and  greatefi;  magnitude.  That  the  tail  does 
or  fliould  lie  in  a right  line  diredion  from 
the  Sun,  we  have  no  rcafon  to  fuppofe,  un- 
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lefs  It  were  to  move  in  a real  vacuum, 
or  empty  fpace ; for  though  the  medium 
through  which  the  Comet  moves  may  be 
exceeding  rare  and  fine,  yet  fome  degree  of 
refinance  will  arife  to  fo  large  a moving 
body  as  the  tail  of  a Comet,  and  the  more 
rare  the  tail  is,  the  greater  refiftance  it  wiU 
meet  with  from  the  medium ; therefore  the 
tail  muft  be  in  fome  degree  incurvated,  or 
left  a little  behind  the  Comet  in  its  motion, 
fcmewhat  like  the  flame  of  a candle  when  it 
is  moved  gently  forward  through  the  me- 
dium of  air ; and  hence  it  is  that  we  fee  all 
the  tails  of  the  Comets  deviating  from  a 
right  line  pafling  through  the  Sun  and  the 
Comet,  but  moftly  fo  towards  the  extreme 
part. 

Sir  Ifaac  has  alfo,  in  the  ftrongefl:  light 
imaginable,  reprefented  the  extenflve  provi- 
dence of  the  Supreme  Creator  of  the  Uni- 
verfe,  who,  befides  the  furniflaing  our  Earth, 
and,  without  doubt,  the  refl;  of  the  Planets, 
fo  abundantly  with  every  neccffary  for  the 
fupport  and  continuance  of  the  numerous 
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races  of  plants  and  animals  they  are  flocked 
with,  has  over  and  above  provided  a nu-  ' 
mcrous  train  of  Comets,  far  exceeding  the 
' number  of  Planets,  to  redtify  continually 
and  reflore  their  gradual  decay.  For  fince 
the  Comets  are  fubjedl  to  fuch  very  unequal 
degrees  of  heat,  being  fometimes  fcorched 
with  the  mofl  intenfe  degree  of  it,  at  other 
times  fcarce  receiving  any  fenfible  influence 
from  the  Sun,  it  can  fcarcely  be  fuppofed 
that  they  are  defigned  for  any  fuch  conflant 
ufe  as  the  Planets.  As  to  the  tails  which 
they  emit,  they  mufl,  like  all  other  kinds 
of  vapour,  dilate  themfelves  as  they  afcend, 
and  confequently  are  gradually  fcattered  and 
difperfed  through  all  the  planetary  regions, 
and  therefore  cannot  but  mix  with  the  at- 
mofpheres  of  the  Planets ; for  it  is  well 
known  the  Planets  have  one  and  all  an  at- 
traiflive  power,  by  which  they  caufe  all  bo- 
dies to  gravitate  towards  them;  and  there- 
fore, in  procefs  of  time,  thefe  vapours  will 
be  drawn  into  one  or  other  of  the  Planets* 
whichever  happens  to  be  nearefl,  and  adls 
the  flrongefl  upon  them;  and  by  entering 
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the  atmofpheres  of  the  Earth,  or  other  Pla- 
nets, may  very  naturally  be  fuppofed  to  con- 
tribute to  the  renovation  of  the  face  of 
things,  in  particular  to  fupply  the  dimi- 
nution caufed  in  the  humid  parts  by  vegeta- 
tion and  putrefadion  j lince  vegetables  are 
nourifhed  by  moidure,  and  are  alfo  by  pu- 
trefa(5l:ion  turned  in  a confiderablc  part  into 
dry  earth : for  it  is  well  known  that  earthy 
fubftances  will  always  fubhde  in  fermenting 
liquors ; whence,  by  the  fame  means,  it  is 
very  reafonable  to  conclude  that  the  dry  parts 
of  the  Planets  are  continually  increahng, 
and  the  fluid  parts  diminifhing,  and  in  a 
fuffleient  length  of  time  may  be  exhaufted, 
if  they  are  not  fupplied  by  fome  other 
means. 

Sir  Ifaac  is  alfo  of  opinion,  that  the  mofl: 
fubtle  and  adlive  parts  of  our  air,  upon  which 
the  life  of  animals  and  vegetables  do  chiefly 
depend,  is  derived  to  us  and  fupplied  by  the 
Comets  ; fo  far  are  they  from  portending 
any  hurt  or  mifehief  to  us,  which  the  natu- 
ral fears  of  fome  men  are  too  apt  to  furmife, 
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from  the  appearance  of  any  thing  uncommon 
and  aftonifhing. 

Sir  Ifaac  alfo  fuppofes,  that  the  refinance 
which  Comets  meet  with  from  the  atmo- 
fphere  of  the  Sun  and  of  the  medium  of  the 
planetary  regions,  muft  occafion  a retardation 
of  their  motion  in  fome  fmall  degree,  which 
may  be  alfo  further  promoted  by  the  at- 
tradion  of  the  larger  Planets;  the  confe- 
quence  of  which  will  be,  that  the  central 
force  will  bring  them  nearer  and  nearer  the 
Sun  in  each  revolution,  till  at  length  they 
fall  into  him,  and  fupply  fuel  to  that  im- 
menfe  body  of  fre.  Sir  Ifaac  has  carried 
this  fuppoftion  fo  far  as  to  fay,  that  fixed 
Stars  (or  Suns  of  other  fyflems)  that  had 
been  gradually  wafied  by  light  and  vapours 
emitted  from  them  for  a long  time,  may  be 
re- kindled  by  the  Comets  of  their  fyftems 
falling  upon  them,  and  from  this  freih  fup- 
ply of  new  fuel,  thofe  old  Stars  acquiring 
new  fplendour,  make  thofe  new  Stars  w^hich 
we  often  obferve  fuddenly  appear  in  the 
Heavens,  and  fhine  with  wonderful  bright- 
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nefs  at  firfl,  and  afterwards  vanifli  by  little 
and  little,  of  which  he  enumerates  many  in* 
fiances. 

Nay,  further  flill,  Sir  Ifaac  thinks  it  not 
unreafonable  to  imagine,  that  the  exhala- 
tions that  arife  from  the  Sun,  the  fixed 
Stars,  and  the  tails  of  Comets,  may  at  lafl: 
meet  with  and  fall  into  the  atmofpheres  of 
the  Planets,  by  their  gravity,  and  there  be 
condenfed  and  turned  into  water  and  humid 
fpirits ; and  from  thence,  by  a flow  heat, 
pafs  gradually  into  the  form  of  falts,  ful- 
phurs,  and  tindlures,  and  mud,  and  clay, 
and  fands,  and  flones,  and  coral,  and  other 
terreflrial  fubflances. 

The  near  approach  of  fome  Comets  to  the 
Earth’s  orbit  at  particular  times,  may  afford 
very  good  opportunities  of  determining 
the  parallax  of  the  Sun,  as  their  parallaxes 
are  very  much  larger  than  that  of  the  Sun, 
in  their  perigeums.  Dr.  Halley  fays,  that 
he  found  by  calculation  the  Comet  of  1680, 
on  November  1 1 d.  i h.  6 m,  was  not  above 
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the  femidlameter  of  the  Sun  to  the  north- 
ward of  the  Earth’s  path ; and  had  the 
Earth  been  there  then,  he  thinks  the  pa- 
rallax of  the  Comet  would  have  equalled 
that  of  the  Moon. 

t 

Some  other  ufes  may  be  made  of  the  doc- 
trine of  Comets  ; as,  that  they  entirely  de- 
ftroy  the  arbitrary  hypothecs  of  Cartefian 
Vortices,  by  their  regular  and  free  motion-s 
in  all  diredions,  through  every  part  of  the 
Heavens  i as  alfo  of  the  folid  orbs  in  which 
the  Planets  were  fuppofed  to  move  by  the 
vain  imaginatian  of  ignorant  fchoolmen ; 
and  laflly,  the  argument  againft  the  eternity 
of  the  univerle,  drawn  from  the  gradual  de- 
cay of  the  Sun,  dill  fubfids,  and  receives 
new  force  from  this  theory  of  the'  Comets. 

How  far  the  fate  of  the  planetary  fydeiti 
may  be  aifedled  by  Comets,  or  particularly 
what  may  happen  in  procefs  of  time  to  our 
Earth,  I cannot  take  upon  me  to  fay  3 fince, 
among  fuch  a number  revolving  Comets, 
with  fuch  prodigious  tails  attending  them 
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through  the  planetary  regions,  and  moving 
in  all  directions  among  the  planetary  orbs, 
there  mud  be  fomething  more  than  common 
chance  fuppofed  to  guard  the  Planets  from 
fhocks  againd  the  bodies  of  Comets,  and 
immerdons  into  their  tails.  There  could  be 
no  fecurity  againd  fuch  alarming  accidents, 
were  it  not  for  the  conlideration,  that  all 
the  motions  of  the  univerfe  were  at  fird  de- 
figned  and  produced  by  a Being,  of  infinite 
fkill  to  forefee  the  mod  didant  confcquences. 
Our  Earth  has  hitherto  been  out  of  the  way 
when  thefe  Comets  have  paifed  by } but  it 
requires  a perfecd  knowledge  of  the  motion 
of  Comets,  to  be  able  to  judge  if  they  will 
always  vifit  us  i.n  fo  inodenfive  a manner. 

It  Is  not  indeed  pofiible  to  fay  how  far 
the  Earth  may  be  adecded  by  being  involved 
in  the  tail  of  a Comet,  efpecially  in  the 
denfer  part,  near  the  atmofphere ; and  it  is 
to  be  prefumed,  that  we  fiiould  all  be  wil- 
lingly excufed  from  this  piece  of  knowledge 
by  experiment.  Dodtor  Gregory  has  given 
us  his  opinion,  that  if  the  tail  of  a Comet 
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/liould  touch  the  atmofphere  of  our  Earth, 
(or  if  a part  of  this  matter,  fcattered  and 
difFufed  about  the  Heavens,  (hould  fall  into 
it)  the  exhalations  of  it  mixed  with  our  at- 
mofphere (one  fluid  with  another)  may  caufe 
very  fenflble  changes  in  our  air,  efpecially  in 
the  animals  and  vegetables ; for  vapours 
brought  from  flrange  and  diftant  regions, 
and  excited  by  a very  intenfe  heat,  may  be 
prejudicial  to  the  inhabitants  or  produds  of 
the  Earth : wherefore,  fays  the  Docflor,  thofe 
things  which  have  been  obferved  by  all  na- 
tions, and  in  all  ages,  to  follow  the  appa- 
rition of  Comets,  may  happen ; and  it  is  a 
thing  unworthy  a philofopher  to  look  upon 
them  as  falfe  and  ridiculous. 

Comets  are  not  comprehended  within  the 
limits  of  a Zodiac,  as  the  Planets  are ; but 
being  confined  to  no  bounds,  are  with  va- 
rious motions  difperfed  all  over  the  Heavens, 
namely,  to  this  purpofe,  that  in  their  aphe- 
lions, where  their  motions  are  exceeding 
flow,  receding  to  greater  diftances  one  from 
another,  they  may  fuflfer  lefs  difturbance 

from 
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from  their  mutual  gravitations.  And  hence 
it  is,  that  the  Comets  which  defcend  the 
lowed,  and  therefore  move  the  flowed  in 
their  aphelions,  ought  alfo  to  afcend  the  " 
highed.  Neither  are  the  planes  of  the  Co- 
mets’ motions  in  the  planes  of  the  Ecliptic, 
or  any  of  the  planetary  orbits ; for  had  this 
been  the  cafe,  it  would  have  been  impoflible 
for  the  Earth,  or  any  of  the  Planets,  to 
have  been  out  of  the  way  of  the  Comets’ 
tails.  Nay,  the  poflibility  of  an  immediate 
rencounter  or  fliock  of  the  body  of  a-  Comet 
would  then  have  been  too  frequent ; and 
confidering  how  great  the  velocity  of  a Co- 
met is  at  fuch  a time,  the  collifion  of  two 
fuch  bodies  mud  neceffarily  be  dedrudive  of 
each  other  3 nor  perhaps  could  the  inha- 
bitants of  Planets  long  furvive  thofe  fre- 
quent immerflons  in  the  tails  of  Comets,  as. 
they  would  be  liable  to  in  fuch  a fituation, 
not  to  mention  any  thing  of  the  irregulari- 
ties and  confufion  that  mud  happen  in  the 
motion  of  Planets  and  Comets,  if  their  or- 
bits were  all  difpofed  in  the  fame  plane, 

rp 

A. 


'The 
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The  reafon  why  Comets  are  fo  very  nu- 
merous is,  that  a very  few  could  not  anfwer 
thofe  very  great  purpofes  before  mentioned  ^ 
for  fetting  afide  the  conftant  fupply  of  pla- 
netary moifture,  an  eftimate  of  which  cannot 
properly  be  formed,  it  is  well  known  by 
experience,  that  the  fire  of  the  Sun.  is  re- 
newed and  recruited  very  frequently ; for 
the  maculae  or  fpots  in  the  Sun  are  only  the 
parts  burnt  out,  or  a dead  calx  without  fire; 
and  thefe  fpots,  after  many  years  appearance 
and  increafe,  will  oftentimes  difappear  on  a 
fudden,  and  will  not  be  feen  again  for  fome 
years ; which,  I think,  plainly  thews  that 
fomething  has  happened  to  the  Sun,  by 

which  thofe  dark  or  extind  parts  are  re- 

* 

kindled  and  burn  again  afrefh  ^ and  why 

may  not  this  arife  from  Comets  fldling  into 

the  Sun  ? though  we  are  well  afiured  from 

obfervations,  that  Nature  has  provided  fome 
1 

other  means  to  anfwer  this  purpofe,  befides 
the  bodies  of  Comets. 

Thus  have  I delivered  as  much  concern- 
ing the  natural  hiftory  and  philofophy  of 

Comets, 
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Comets,  as  I think  can  be  of  any  ufe  to  my 
readers ; for  befides  what  Hevelius,  Flam- 
fled,  Newton,  and  Halley  have  faid  on  the 
fubjed:,  I can  find  nothing  worth  relating 
from  others. 
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PART  II 


T^he  'whole  Procefs  of  Comet  ary  Calcu- 
lation, and  Trebles  of  the  Elements  of 
the  Theory  of  a Comet’s  Motion,  'with 
their  ConJlruBion  and  Ufe,  exemplified  hi 
the  Comet  of  1661,  which  will  again  vifit 
us  in  the  latter  Pnd  of  the  Tear  1789,  as 
we  have  great  Reafon  to  expedl. 

T JUDGE  it  will  be  an  agreeable  amufe- 
^ ment  for  my  readers,  to  be  inflrudted  in 
a plain  and  practical  method,  requiring  no 
more  than  a moderate  (kill  in  plane  trigono- 
metry, of  calculating  the  place  and  diftance 
of  this  Comet,  both  from  the  Sun  and  from 
the  Earth,  with  its  latitude  and  longitude  in 
the  Ecliptic  for  any  given  time  during  the 
Comet’s  appearance ; and  the  fame  mode  of 

calculation 
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calculation  will  ferve  for  any  other  Cornet 
whofe  period  is  known.  For  it  is  found  by 
obfervation,  that  the  cometary  orbits  are 
extremely  eccentric ; and  thatt  the  portion 
which  a Comet  deferibes  during  the  time  of 
its  appearance,  is  but  a very  fmall  part  of 
the  whole.  The  center  of  fiich  an  ellipfis 
being  removed  to  fo  vaft  a diftance,  muft 
occafion  the  curvature  at  each  end  to  be 
vaftly  near  to  that  of  a parabola,  having  the 
fame  focal  diftance ) and  confequently  the 
motion  of  a Comet  may  be  calculated  in  a 
parabolic  orbit,  without  any  conhderablc 
error. 

Now,  as  Comets  may  be  fuppofed  to 
move  in  fuch  orbits,  having  the  Sun  in  their 
common  focus ; and  it  being  well  known 
that  all  parabolas,  cut  from  fimilar  cones, 
are  fimilar ; it  therefore  follows,  that  if  any 
determinate  part  of  the  area  of  a given  para- 
bola be  divided  into  any  number  of  parts  at 
pleafure,  there  will  be  a like  divifion  made 
in  all  parabolas  under  the  fame  angles,  and 
the  diftances  will  be  proportionable. 


Thus 


v%>.  . 


^ T 
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Thus  in  the  following  figure,  let  s be  the 
Sun,  PQR  part  of  the  orbit  of  the  Comet 
cxpeifled,  p the  perihelion,  r the  place  where 
the  Comet  is  90°  diftant  from  the  Sun,  Q^the 
place  of  the  Comet  on  the  ift  of  December 
Old  Stile,  or  the  12th  of  December  New 
Stile,  1789  i draw  <iA  perpendicular  to  the 
axis,  and  let  ai>  be  a tangent  to  the  curve  in 
the  point  q^,  and  perpendicular  thereto  draw 
;bq^/  then,  by  the  nature- of  the  parabola, 
vve  have  ab==sr,  the  femilatus  redtum. 
Put  the  given  area  pqj=^?,  and  aq==at,  and 

X ^ X 

we  fhall  have 1 — = 12  a,  or  its  equal 

12  4 ^ 

x^  -j-  ^x=i2a,  whieh  folved  will  give  the 

ordinate  ACt_,  and  from  thence  we  get  pa  ; 

but  PA-pPS==SQ^,  the  Comet’s  diflance 

from  the  Sun;  then  in  the  triangle  saq^, 

right  angled  at  a,  we  have  SQ^and  AQ^known, 

and  from  thence  we  find  the  angle  qja,  as 

alfo  the  angle  psq^,  or  the  angle  from  the 

perihelion,  is  known. 

The  velocity  of  a Comet  moving  in  a pa- 
rabola is  every  where  to  the  velocity  of  a 

E Planet 
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Planet  defciibing  a circle'about  the  Sun,  at 
the  fame  di/tance  from  the  Sun  as  x/2  to  i, 
that  is,  as  the.fquare  root  of  2 to  i,  by 
Cor.  77,  prop.  16,  lib.  i.  of  the  Principia, 

If  therefore  a Comet  in  its  perihelion  were 
fuppofed  to  be  as  far  diflant  from  the  Sun  as 
the. Earth  is,  then  the  diurnal  area  which 
the  Comet  would  defcribe,  w^ould  be  to  the 
diurnal  area  of  the  Earth  as  v/2  to  i ; and 
confequently,  the  time  of  the  annual  revo- 
lution of  the  Earth  is,  to  the  time  in  which 
fuch  a Comet  would  defcribe  a quadrant  of 
its  orbit  from  the  perihelion,  as  3.14159, 
&c.  to  x/|,  viz.  as  3. 1 41 59,  the  circum- 
ference of  a circle  whofe  diameter  is  unity, 
is  to  365.25  days,  the  time  of  one  revolu- 
tion of  the  Earth,  fo  is  .94281,  the  fquare 

I 

root  of  to  109  days  14  hours  46  minutes, 
the  time  in  which  a Comet  would  defcribe 
a quadrant  of  its  orbit  from  the  perihelion. 
Now,  feeing  the  Comet  would  defcribe  that 
quadrant  in  109  days  14  hours  46  minutes, 
and  fo  the  parabolic  area  analagous  to  the 
area  prs,  being  divided  into  100  parts,  to 

each 
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each  day  there  would  be  allotted  0.912280 
of  thofe  parts,  whofe  log.  9.960128  is  to  be 
referved  for  conllaut  ufe.  But  the  time  in 
which  a Comet  at  a greater  diflance,  or 
a lefs  diflance,  would  defcribe  a limilar 
quadrant,  will  be  as  the  times  of  the  revo- 
lutions in  circles ; that  is,  in  the  fefquipli- 
cate  ratio  of  the  diifances,  and  fo  the  diurnal 
areas  eftimated  in  100  parts  of  the  quadrant, 
(which  parts  are  to  be  put  for  meafures  of 
the  mean  motion,  like  degrees)  arc  in  each, 
in  the  fefquialtera  proportion  of  the  diftance 
from  the  Sun  in  the  perihelion. 

For  the  Comet  expe(fted  in  1789,  wdiofc 
mean  anomaly,  or  diurnal  area,  is  fird:  to  be 
determined,  thus:  Put  ps=i=  the  femidia-. 

meter  of  the  Earth’s  orbit  = ; — — 7 — 

109 d.  iqn.  46m. 

=0.912280.  The  perihelion  didance  ps  of 
this  Comet,  was  obferved  to  be  ,44851, 
whence  the  diurnal  area  will  be  thus  found, 
either  by  the  logs,  or  numbers ; but  the  lo- 
garithm being  the  mod:  expeditious  method, 
diall  give  an  example  by  them.  In  order 

E 2 thereto. 
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thereto,  I muil  premife  this  rule  Take 
the  fquare  root  of  the  cube  of  the  Comet’s 
perihelion  diftance,  and  divide  unity  thereby; 
multiply  the  quotient  by  the  conlbant  facflor 
0.912280,  or  its  log.  9.960128,  the  product 
will  give  the  diurnal  area  required. 


Comet’s  perihellra  diftance,  .44851,  log,  — 6.348228 

Multiply  by  -r-  — — 3 


Cube  of  the  perihelion  dillancc 


— 2)19.044684 


Pivide  by  2,  gives  the  fquare  root  — r — =9.522342 

Conftant  log.  — 9.960128 


Log.  of  the  diurnal  area  3.037 


9.482470 


Multiply  this  diurnal  area  3.037,  by  the 
number  of  days  and  decimal  parts  of  a day, 
if  any,  the  produfl  will  be  the  area  prqs, 
or  mean  anomaly  for  the  given  time. — » 
Thus ; 

d.  h.  m. 

Time  of  perihelion,  January  Old  Stile,  i66i  16  23  41 
Given  time,  December  i,  Old  Stile,  17S9  — i 23  41 

• 

Before  perihelion  “ — 46  o o 


Then 
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Then  3.037,  multiplied  by  46,  gives 
139.702,  the  diurnal  area  or  mean  anomaly. 
Having  therefore  the  area  prsq=  1 39.702,  we 
find  QA=;(r  from  the  equation  x^>-\-'^x=:i2a i 
for  when  the  quadrantal  area  psr  is  100,  if 
we  put  sr=a:=i,  we  get  x^-\-2x—^—i2a  ; 
and  therefore,  when  the  mean  anomaly  is 

but part  of  this,  .we  fhall  have 
100  ^ ‘ 


=-^=04,  a confiant  multiplier  for  re- 
100  ^ 

ducing  any  anomaly  to  fit  it  for  the  equation. 

Thus  .04  multiplied  into  139.702,  gives 

5.588,  but  x^-\-2x=S‘S^^*  Now  it  appears 

that  X is  fomewhat  more  than  i,  but  con- 

fiderably  lefs  than  2.  Put  r=i,  then 

r-\-z=x,  from  whence  we  get 

+ 3,=5.s88— '-g. 

—^-■^^^-—.264,  then  r-{-2;=i.264=Ar ; this 


number  being  fomewhat  too  great,  I repeat 
the  operation,  by  afiuming  r = 1.264,  and 
the  value  of  x comes  out  i.23507=aq^,  ex- 
tremely near, 


Then, 


( 46  ) 


Then,  by  the  property  of  the  parabola, 

A 0^ 

we  fhall  have  = o.7626q=ap,  but  ap+ 

4PS  ^ ^ ' 

ps=Qj— 1.26269,  the  diftance  of  the  Comet 
from  the  Sun  for  the  given  time  : but  to  ex- 
prefs  this  diftance  in  the  fame  parts,  the 
Sun’s  mean  diftance  from  the  Earth  contains 
300000,  we  muft  confider  that  the  perihelion 
diftance  of  the  Comet  PS  is  equal  to  .44851, 
whence  sk  = .89702  = 2 ps,  then  fay,  as 
3 : .89702  : : 1.26269  : i . 1 3266  = sq^,  re- 
duced ; and  as  i : .89702 : : .26269  : .23564 
cr=AS  j reduced  alfo  as  i : .89702  : : 1.23507 : 
3. io788=aq^,  reduced;  which  are  the  ex- 
preflions  required.  For  ap  = .76269 ps 
=.5=1.26269=80^  And  50=1.26269 — 
SR  = I = .26269  = AS.  Then  in  the  right- 
angled  triangle  qas,  we  have  all  the  fides 
given,  viz.  as,  .23564  sCL,  1.13266  and  aCL 
1.10788.  To  find  the  angle  qsa. 


As  stij  1.13266 
To  Radius  - 

So  is  AQ_,  1.10788 
To  s,  angle  qsa  78^^ 


0.054099 

10.000000 


0.044493 


9.990394 


From 
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I 


From  i8o°  take  the  angle  qsa  78°,  there 
will  remain  102°,  the  angle  psCL,  the  helio- 
centric diftance  of  the  Comet  from  the  pe- 
rihelion. And  fince  the  Comet’s  perihelion 
is  in  Cancer,  25  degrees  58  minutes  41  fe- 
conds  ; if  therefore  we  now  take 


From  — — — 

The  angle  psq^  io2°~  — — 

There  will  remain  the  Comet’s  place  in  its  orb. 
Comet’s  afcendiog  node  ~ — 

Comet  from  its  afcending  node  — 


S.  o / // 

3 25  58  4t 

3 12  00  00 

o 13  58  41 

2 22  30  30 

2 8 31.. 49 


For  the  reduction  of  the  Comet  from  its 
orbit  to  the  Ecliptic,  fay,  t 


As  Radius  — ^ — 

10.000000 

To  fc.  32°  33'  30"  inclination  Comet’s  orbit 

— 

9.923693 

So  is  t.  68°  31'  49"  Comet  from  its  node 

10.403273 

To  t.  64°  38'  33"  redudion  — 

— 

10.33096S 

« 

S. 

0 / /f 

Comet’s  afcending  node  — — 

2 

22  30  30 

Rcdudlion  fubtradl  — — 

2 

CO 

Comet’s  heliocentric  longitude  In  the  Ecliptic 

0 

n 31  35 

For 


I 
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For  the  Comet’s  heliocentric  latitude : 


As  Radius  — ' — 

To  f.  68®  31'  49"  Comet  from  its  node 
So  is  f.  32°  35'  50"  inclination  — • 

To  f.  30®  3'  2 heliocentric  lat.  Comet 


lO.OOCOCO 

9.968768 

9.731371 

9.700139 


For  the  log.  of  the  true  diflance  of  the 
Comet  from  the  Sun  : 

Log.  of  the  proper  dift.  Comet  from  the  Sun  — 0.402255 

Log.  of  the  Comet’s  perihelion  diftance  — 9.651772 

Sum  of  the  two  logarithms  — • — 0.054027 


As  Radius  — — 

To  the  fum  of  the  2 logs.  — 

So  is  fc.  30°  5'  2 1"  heliocen.  lat.  — 

To  log.  of  the  Comet’s  curtate  diftance 


— lO.OOOOOO 

— 0.054027 

— 9-93719* 


■—  9.991218 


Remark.  If  the  curtate  diftance  of  the 
Comet  from  the  Sun  be  greater  than  the 
diftance  of  the  Earth  from  the  Sun,  we  muft 
work  in  the  calculation  as  is  done  in  the 
calculation  of  the  places  of  the  fuperior  Pla- 
nets; but  if  the  curtate  diftance  of  the  Co- 


met 
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met  from  the  Sun  be  lefs  than  the  diftance 
of  the  Earth  from  the  Sun,  the  operations 
are  to  be  performed  as  in  the  calculations  of 
the  inferior  Planets. 

To  find  the  geocentric  longitude  of  the 
Comet,  or  it’s  true  place  in  the  Heavens,  as 
feen  from  the  Earth  : in  order  to  which,  we 
mufi  compute  the  true  place  of  the  Sun,  and 
the  place  of  the  Earth,  together  with  the 
log.  of  the  Earth’s  diflance  from 'the  Sun,  to 


the  given  time. 

S,  ° 

/ // 

S.  ° 

/ if 

December  0.  S.  1 700 

— 

8 20 

10  25  — 

3 7 

44  25 

r / 

t^omp.  years  < 

— 

40  4 -- 

I 

30  12 

L * 

II  29  45  40  — 

I 1 

Days  — . I 

— 

59  8 

3 9 

15  38 

Hours  — » 23 

— 

56  40 

Minutes  — i 

— 

I 41 

Sun’s  mean  motion 

— 

8 22 

33  38 

Apogee  — 

— 

3 9 

IS  38 

Sun’s  mean  anomaly 

— 

5 13 

18  00 

Equa.  Sun’s  center 

— 

34  00 

Sun’s  place  — 

— 

8 21 

59  38 

True  place  of  the  Earth 

— 

2 21 

59  38 

F 

Log. 

9-992935 

9-99' 2i8 


( 5°  ) 


Log.  of  the  Earth  frem  the  Sun. 
Log.  of  the  Comet’s  curtate  diftance 


Tangent  of 
Add 

0 

44 

45 

/ // 

53  12  — 

9.998283 

Sum 

— 

89 

53  12 

As  Radius 

O 

/ 

// 

10.000000 

To  tc.  — 

So  Is  t.  — 

89 

57 

53 

45 

12  — 

58  Half  ang,  commut. 

7-285435 

10.200273 

To  t.  — 

0 

10 

28  An  arc  — 

7.485708 

S.  o ' " 


Heliocentric  longitude  of  the  Comet 

— 

0 

17  31  35 

Sun’i  longitude  — 

1 

— 

8 

21  59  3§ 

Anomaly  of  commutation  — 

— 

3 

25  31  57 

Its  half  — — 

— 

I 

27  45  58 

Fourth  arc,  add  and  fubtradl  — 

— 

0 

0 10  28 

Parallax  of  the  Comet’s  orb  — 

— 

I 

27  56  26 

Elongation  — — 

— 

I 

27  35  30 

Heliocentric  lon2[itude  of  the  Comet 

— 

0 

n 31  35 

Parallax  of  its  orb,  fubtradl  — 

— 

I 

27  56  26 

Comet’s  geocentric  longitude  — 

• 

— - 

10 

19  35  9 

/ f 

V 


For 


For  the  geocentric  latitude  of  the  Co- 


met ; 

0 / // 

As  f.  commutation  — 

64  28  3 Co.  ar. 

c. 044629 

To  f.  elongation  — 

57  35  30 

9.926471 

So  is  t.  heliocentric  latitude 

30  5 21 

9.762999 

To  t.  geocentric  latitude 

28  27  48 

^734099 

By  this  calculation  it  appears,  that  on  the 
13th  of  December  17B9,  New  Stile,  the 
Comet  will  be  in  the  hgn  Aquarius,  19  de- 
grees 35  minutes  9 feconds,  with  28  degrees 
27  minutes  48  feconds  N.  latitude;  and  at 
eight  o’clock  that  evening  may  be  feen,  if 
the  air  be  clear,  near  the  fmall  Star  in  the 
head  of  Aquarius,  about  25  degrees  above 
the  weftern  horizon. 

For  the  latitude  and  longitude  of  the  Co- 
met on  the  I ith  of  December,  23  h.  41  m.  ' 
1789,  Old  Stile,  affume  another  point  q^, 
and  draw  aq^  perpendicular  to  the  axis; 
then,  by  rule  page  44,  the  Comet’s  diurnal 
area  was  3.037,  and  the  above  time  36  days 
before  perihelion  : whence  3.037  multiplied 

F 2 by 


by  36,  gives  the  mean  anomaly  or  area 
PRSQ^,  equal  to  109.332;  this  multiplied 
by  the  common  multiplier  .04,  we  fliall 
have  4.37328  which  folved  as  in 

page  39,  gives  AT  = 1.0604=  A Q^,  and 

= 0.56222  = AP;  then  AP-[-PS  = qs  = 
1.06222,  the  diftance  of  the  Comet  from 
the  Sun  at  the  given  time ; which  diflance, 
exprefled  in  the  fame  parts  as  the  Sun’s 
mean  diftance  from  the  Earth,  contains 
100000  (fee  p.  40)  we  get  0^  = 0.95283, 
As  = . 05581,  and  AQj=  0.95120. 

In  the  right-angled  triangle  Qjvs,  are  given 
the  fides  SQ^  0.25283,  and  aq^  .95120.  To 
find  the  angle  q^a  : 

As  sQ^o.95283 
To  Radius  — 

So  is  A 0.93 120 
To  f.  ang.  QSA,  86°  39' 


— 9-9790i'5 


10.000000 


9.978272 


9.999257 


From  180°  take  the  angle  os  a,  86°  39', 
and  there  will  remain  the  angle  psq^,  93°  21', 
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the  heliocentric  diftance  of  the  Comet  from 
the  perihelion.  Thus : 

CO/  // 


The  Comet’s  perihelion  is  in 
The  angle  ps<i_93°  2iMn  figns 

3 25  41 

3 3 2 r 00 

The  Comet  in  its  orb  - ■ - 

0 22  37  41 

Comet’s  afccnding  node 
Comet  from  its  node  - 

2 22  30  30 
t 29  52  49 

For  the  redudion : 

- 

As  Radius  - 

Q / // 

10.000000 

To  fc.  - 32  35  50  Inclination 

So  t.  - 59  52  49  Comet  from  its  node  - 

9.925695 

10.236466 

To  t.  - 55  27  23  Redudtion 

10.162  159 

Comet’s  afcending  node  » 

Reduction  fubtra6l  ... 

Comet’s  heliocentric  ecliptic  longitude 

1 

S.  0 / // 

2 22  30  30 
•I  25  27  23 

0 27  3 7 

Or  the  place  in  which  the  Comet  would 
appear  to  an  eye  in  the  Sun, 


For 
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For  the  Comet’s  heliocentric  latitude  : 


As  Radius  . - - 

10.000000 

To  f.  59°  32'  49"  Comet  from  its  node 
So  is  f.  32  35  30  Inclination 

9.937004 

9.731371 

To  f.  27  46  II  Heliocentric  latitude 

9.668373 

For  the  log.  Comet’s  true  diflance  from 
the  Sun : 

Log.  proper  diftance  of  the  Comet  from  the  Sun  0.330461 


Log.  Comet’s  perihelion  diflance 

9.651772 

Sum  .... 

9.982233 

As  Radius  - 

- lO.COOOOO 

To  fum  of  the  two  logs. 

So  is  fc.  27°  46'  I \"  heliocentric  latitude 

9.982233 

9.946838 

Log.  Comet’s  curtate  diflance 

9.929091 

For  the  geocentric  longitude  of  the  Co- 
met, or  its  true  place  in  the  Heavens,  as 
feen  from  the  Earth  : 


Compute 
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Compute  again  the  true  place  of  the  Sun, 
and  the  place  of  the  Earth,  with  the  log.  of 
the  Earth’s  diltance  from  the  Sun  s in 
page  49. 


Heliocentric  longitude  of  the  Comet 
Sun’s  longitude 

Anomaly  of  commutation 

Its  half  - - 


S.  o / // 

0 27  3 7 

9 2 10  58 

' I 

3 24  52  9 

1 27  26  4 


Log.  of  the  Comet’s  curtate  diftance 
Log.  of  the  Earth  from  the  Sun 

Off/ 

Tangent  of  40  49  1 1 
Add  - 45  00  00 

Sum  - 85  49  II 


9.929091 

9.992679 


9.936412 


As  Radius 


10.000000 


To  tc.  850  49'  11" 

So  is  t,  57  26  4 Half  anom.  commut. 

Tot.  6 31  17  An  arc 


8.863853 
10.1947 16 

9.058569 


Half 
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Half  anomaly  of  commutation 
Fourth  arc»  add  and  fubtradl 
Parallax  of  the  Comet’s  orb 
Flelioccntric  longitude  of  the  Comet 
Parallax  of  its  orbit,  fubtradt 
Comet’s  geocentric  longitude 


S.  ® " 

57  26  4 
6 31  17 
63  57  21 
o 27  3 7 

2 3 57  21 

10  23  5 46 


For  the  geocentric  latitude  : 


O f /r 


As  f.  commutation 

65  7 

51  Co.  ar. 

0.042264 

To  f.  elongation 

50  54  47 

9.889967 

So  is  t.  heliocentric  latitude 

27  46 

11 

9.721452 

To  t.  geocentric  latitude 

24  15 

4 

9.653683 

Whence,  on  the  23d  of  December,  New 
Stile,  1789,  the  Comet  will  be  in  Aqua- 
rius, 23°  5'  46",  with  24°  7 4"  North  lati- 
tude, its  right  afeenfion  then  328  degrees; 
and  about  eight  o’clock  that  evening,  if 
clear,  will  be  feen  in  the  jaw  of  Pegafus, 
near  the  Star  Enif. 


Thus 
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Thus  having  {hewn  the  method  of  com- 
putation from  the  properties  of  the  para- 
bola, it  now  remains  that  I fhould  fliew 
the  mode  of  calculation  by  the  following 
Tables,  which  are  conftrudled  by  the  fore- 
going calculation,  as  in  pages  41,  42,  43, 
44,  45,  and  46. 

As,  in  the  foregoing  and  following  "com- 
putations, I have  made  choice  of  the  Comet 
of  1661,  which  is  again  expeded  in  1789, 
I think  it  will  be  expedient  to  £hew  the 
reafons  why  we  exped:  its  return,  that  it 
may  appear  we  have  fufficient  grounds  for 
our  theory  and  computations.  To  this  pur- 
pofe  I {hall  lay  down  the  following  crite- 
rions,  or  proofs  of  the  fame  Comet  return- 
ing, fo  that  we  may  not  be  liable  to  miftake 
one  for  another : 

lit.  The  intervals  or  periods  of  time  in 
which  the  Comet  appears,  mufb  be 
among  themfelves  nearly  equal,  and 
determined  from  obfervations. 


G 


2d.  The 
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2d.  The  afcending  node  of  the  fame  Co- 
met muft  be  obferved  at  each  appearance 
to  have  nearly  the  fame  place  in  the 
Ecliptic. 

3d.  That  the  inclination  of  the  plane  of 
fuch  a Comet’s  orbit  be  obferved  to  be 
at  each  appearance  nearly  of  the  fame 
quantity. 

4th.  The  place  of  the  perihelion  mufl: 
alfo  be  found  to  poffefs  the  fame  part 
of  the  Ecliptic  nearly. 

5th.  The  perihelion  dilbance  muft  alfo 
be  very  nearly  the  fame  at  each  re- 
turn. 

6 th.  The  time  of  the  year  in  which  the 
perihelion  happens,  mufl  be  nearly  the 
fame  at  each  return. 

7th.  The  fame  Comet  returning,  mufl 
have  always  the  fame  diredion  of  mo- 
tion : 
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tion  : if  it  be  diredl  at  one  time,  it 
muft  be  dired  at  another;  if  retrograde 
at  its  firft  appearance,  it  mufl  be  fo  at 
every  appearancQ,  ■ 


i 


) » 


G 2 


/ 


Table 
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Table  I.  Astronomical  Elements  of  the  Theory 


Year  of 
Appear. 

Afcending  Node. 

Inclination. 

Perihelion  from 
Sun. 

Log.  Perihe. 
dift. 

^337 

n 

0 

24 

/ 

2 1 

// 

0 

0 / 
32  11 

// 

0 

» 

0 

7 

59 

n 

• 0 

9.609236 

1472 

1 1 

46 

20 

3 20 

0 

« 

5 

33 

9-734584 

1531 

« 

19 

^5 

0 

17  56 

0 

f'AM 

AW 

j 

39 

0 

9-753583 

1532 

n 

20 

27 

0 

32  36 

0 

2S 

2 1 

7 

0 

9.706803 

1536 

25 

42 

0 

32  6 

0 

8 

5° 

0 

9.666^24 

1577 

Y' 

25 

52 

0 

74  32 

45 

a 

9 

22 

0 

9-2634^7 

1580 

Y' 

18 

57 

20 

64  40 

0 

Co 

19 

5 

50 

9-775450 

1585 

« 

7 

42 

30 

6 4 

0 

Y’ 

8 

51 

0 

0.038830 

1590 

m 

>5 

30 

40 

29  40 

40 

6 

54 

30 

9.760882 

*593 

14 

»4 

J5 

87  58 

0 

26 

i9 

0 

8.949940 

1596 

»vw 

12 

£2 

30 

55  >2 

0 

18 

) 6 

0 

9.7  10038 

1607 

« 

20 

2 I 

0 

17  2 

0 

2 

1 6 

0 

9.768490 

1618 

n 

16 

I 

0 

37  34 

0 

Y* 

2 

14 

0 

9.579498 

1652 

n 

28 

lO 

0 

79  28 

0 

Y* 

28 

18 

40 

9.928140 

1661 

u 

22 

30 

30 

32  35 

50 

25 

25 

58  41 

9 651772 

1664 

n 

2 1 

14 

0 

21  18 

30 

a 

10 

4' 

25 

1 0.0 1 1044 

1663 

18 

2 

0 

76  5 

0 

n 

I r 

54 

3» 

9.027309 

1672 

27 

30 

30 

83  22 

10 

16 

59 

30 

9.843476 

1677 

26 

49 

10 

79  3 

»5 

a 

17 

37 

5 

9.448072 

1 680 

2 

2 

0 

60  56 

0 

22 

39 

30 

7.787 106 

1682 

« 

2 1 

16 

30 

17  56 

0 

AW 

2 

52 

45 

9.765877 

1683 

23 

23 

0 

83  1 1 

0 

u 

25 

29 

30 

9-748343 

1684 

/ 

28 

15 

0 

65  48  40 

28 

52 

0 

9 98-5339 

1686 

K 

20 

34  40 

31  21 

40 

u 

•7 

0 

3=> 

9.51 1883 

1698 

/ 

27 

44 

'5 

1 1 46 

0 

>f  00 

51 

J5 

9.839660 

1699 

a 

2 1 

45 

35 

69  20 

0 

2 

3> 

6 

9.871570 

1 702 

9 

25 

15 

4 30 

0 

a 

t8 

41 

3 

9.810165 

1 706 

<Y> 

13 

1 1 

40 

55  U 

10 

n 

1 2 

29 

10 

9 6292 18 

1707 

2 2 

46  35 

8y  36 

0 

n 

19 

54  56 

9 934368 

1718 

a 

8 

43 

0 

30  20 

0 

a 

I 

30 

0 

10. 01 1 380 

1723 

Y* 

14 

16 

0 

49  59 

0 

« 

1 2 

52 

20 

9.999414 

1729 

AW 

10 

32 

37 

76  58 

4 

AW 

22 

40 

0 

10.629552 

1737 

m 

16 

22 

0 

18  20 

45 

AW 

25 

55 

0 

9.347960 

1739 

cy> 

27 

25 

H 

55  42 

44 

25 

12 

3« 

40 

9.828  388 

1742 

5 38 

29 

66  39 

14 

n 

7 

35 

*3 

9.884049 

1743 

n 

10 

2 1 

^5 

2 19 

33 

25 

2 

41 

45 

9.92 1690 

1744 

s 

15  40 

1 1 

47  5 

18 

’7 

10 

0 

9-347325 

1747 

mv 

27 

50 

79  ^ 

20 

7 

2 

0 

10.342  1 28 

1748 

22 

52 

15 

85  27 

0 

5 

0 

5=> 

9.924624 

( 6i  ) 


of  ail  the  Principal  Comets,  to  the  Year  1748. 


Dift.  Perih. 
from  the  Sun. 

Time  of  Perihelion. 

Perihelion  from 
the  Node. 

Diredlion  of 
Motion. 

40666 

54^73 

56700 

50910 

66390 

d.  h.  m. 

June  - - 2 6 25 

February  - 28  22  23 

Auguft  - 24  21  i8| 

October  - 19  22  12 

April  - - 21  20  3 

0 / // 

46  22  0 

123  47  10 
107  46  10 
30  40  0 

103  8 0 

Rctrogr.nde. 

Retrograde. 

Retrograde. 

Dircdt. 

Direi'^. 

j?342 

5962S 

109358 

57661 

OiSober  - 26  i8  45 
November  28  15  0 

September  27  19  20 
January  - 29  3 45 

103  30  0 
90  80  30 
28  51  30 
51  23  50 

Retrograde. 

Direft. 

Dire(ft. 

Retrograde. 

89113 

5 •-’93 
5S680 

37975 

July  - - 18  13  48 

July  - - 31  J9  55 

October  - 16  3 50 

October  - 29  12  23 

12  4 45 

83  56  30 
108  5 0 

73  47  0 

Diredb. 

Retrograde, 

Retrograde. 

Dircdt. 

84750 

44851 

•0^5751 

10649 

November  2 15  40 
January  - 16  23  41 
November  24  ii  52 
April  - - 14  5 151 

59  51  20 
33  28  10 

49  27  25 
156  7 30 

D.redt. 

Direct. 

Retrograde. 

Retrograde. 

<^9739 

28059 

Oo6l2i 

58328 

February  - 20  8 37 
April  - - 26  0 37I 
December  806 

September  4 7 39 

109  29  0 

99  1 2 5 

9 22  30 
loS  23  45 

Direift. 
Retrograde. 
Dir  -dt. 
Retrograde. 

56020 

96015 

. 3=5^3 
69129, 

July  - - 3 2 50 

May  - - 29  10  16 

September  6 14  33 

Oclober  - 8 16  57 

87  53  30 
.2923  0 

86  25  50 
3 7 0 

Retrograde. 

Diredt. 

Diredt. 

Retrograde. 

74400 

64590 

42581 

85974 

January  - 13  8 32 

IMarch  - 13  14  22 

January  - 30  4 32 

December  ii  23  39 

70  45  3» 

50  44  12 

59  ^7  30 
27  8 31 

Retrograde, 

Retrograde. 

Diredt. 

Diredt. 

102655 

99865 

426141 

22283 

67358 

January  - 14  23  48 

September  27  16  20 

June  - -2511  6 

January  - 30  8 40 

June  - - 17  10  9 

713  0^ 

28  36  20 
12  7 23 

99  33  0 
75  13  26 

Retrograde. 

Retrograde. 

Diredt. 

Diredt. 

Retrograde. 

76568 

83501 

22249I 

2)9851 

84067 

February  - 8 4 48 

January  - 10  20  35 

March  - I 8 13 

March  - 3 7 20 

April  ; - 28  19  35 

31  56  44 
14  10  30 
151  23  49 
50  16  50 
17  51  ^5 

Retrograde. 

Diredt. 

Diredt. 

Retrograde. 

Retrograde. 

'1  A S I.  K 
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Table  II.  For  calculating  the  Motion  and 


1‘eiih. 
dift.  in 
D?.ys. 

True 

Anomaly. 

' 

Log.  pro.  dift. 
a'  Sun. 

Perlh. 
dift.  in 
Days. 

True 

Anomaly. 

% 

Log.  pro.  dift. 
a!  Sun. 

I 

Of  ft 

1 31  40 

O.OQO077 

39 

Of  ff 

51  31  8 

0.090910 

2 

3 3 15 

0.000309 

40 

52  30  56 

0.094596  ; 

- 3 

4 34  43 

0.000694 

41 

S3  29  44 

0.098300 

4 

660 

O.OOI231 

42 

54  27  32 

0. 102019 

5 

7 37  I 

0.00192  1 

43 

55  24  21 

0.105732 

6 

9 7 43 

0.002759 

44 

56  20  12 

0.109490 

7 

10  38  2 

0.003745 

45 

57  15  6 

O.I 13240 

8 

12  7 54 

0.004876 

46 

58  9 3 

O.I  16995 

9 

13  37  17 

0.0061  5 I 

47 

59  2 4 

0.120756 

lO 

1567 

0.007564 

48 

59  54  II 

0.124518 

1 1 

16  34  20 

0.0091  15 

49  ” 

60  45  25 

0.128278 

I 2 

18  I 54 

0.010798 

50 

61  35  45 

0.132035 

*3 

19  28  47 

0.01  2609 

51 

62  25  14 

0.135792 

20  54  54 

0.014550 

52 

63  13  52 

0.139544 

IS 

22  20  14 

0.016607 

S3 

64  1 40 

p.143291 

i6 

23  44  44 

0.018783 

54 

64  48  38 

0.147029 

>7 

25  8 22 

0.02 1072 

55 

65  34  50 

0.150762 

i8 

2631  8 

0.023470 

56 

66  20  13 

0.1  54482 

19 

27  52  55 

0.02  5969 

57 

67  4 50 

0.158192 

20 

29  13  47 

0.028570 

58 

67  48  42 

0.161890 

2 1 

30  33  40 

0.03  I 263 

59 

68  31  50 

0.165578 

22 

3'  52  32 

0.034045 

60 

69  14  16 

0.169254 

23 

33  10  23 

0 036916 

61 

69  55  58 

0.172914 

24 

34  27  J2 

0.039864 

62 

70  36  56 

0. 176527 

25 

35  42  59 

0.042892 

63 

71  17  16 

0.180188 

26 

36  57  41 

0,045989 

64 

71  56  56 

' 0.183803 

27 

38  II  20 

0.049154 

65 

72  35  57 

0.187404 

28 

39  23  54 

0.052382 

66 

73  14  15 

0.190978 

29 

40  35  23 

0.055668 

67 

73  51  59 

0.194540 

30 

41  45  47 

0.059009 

68 

74  29  6 

0. 198085 

3‘ 

42  55  6 

0.062400 

69 

75  5 38 

0.201614 

32 

44  3 20 

0.065838 

70 

75  41  35 

0.205  1 22 

33 

45  10  29 

0.069319 

71 

76  16  36 

0.20661  2 

34 

46  1 5 35 

0.072839 

72 

76  51  43 

0.212080 

3S 

47  21  36 

0,076396 

73 

77  25  57 

0.2  15529 

36 

48  25  33 

0.079984 

74 

77  59  41 

0,218963 

37 

49  28  27 

0.083600 

75 

78  32  54 

0.222378 

38 

50  30  19 

0.087244 

76 

79  5 35 

0.225769 

Places  of  Comets  in  a Parabolic  Orbit. 


PerFh. 
Uift.  in 
Days. 

Trae 

Anomaly. 

Log.  pro.  dift. 
s!  Sun. 

Perih. 
dill,  in 
Days. 

1 

True 

Anomaly. 

Log.  pro.  dift, 
a'  Sun. 

77 

78 

79 

80 

81 

0 / // 

79  37  45 

80  9 23 

80  40  34 

81  II  16 
8i  41  31 

0.229142 

0.232488 

0.235809 

0.239127 

0.242416 

1 30 
132 
134 
1 36 
138 

Oil/ 

99  33 

100  4 43 

100  35  45 

101  5 48 

101  35  22 

0.379842 
0.384576 
0 389252 
0.393868 
0,398428 

82 

83 

84 

82  11  19 

0.245684 

140 

102  4 19 

0.402930 

02  40  40 
83  9 34 

0.248933 

142 

102  32  41 

0.407380 

0.2521  59 

144 

103  00  31 

0.41  1784 

85 

83  38  4 

0.255366 

146 

103  27  47 

0.416132 

86 

84  6 8 

0.258552 

148 

103  54  31 

0.420430 

00  CO  c 

84  33  49 

0.261720 

150 

104  20  43 

0.424676 

85  I 5 

0.264865 

152 

104  46  22 

0.428866 

«9 

85  27  58 
85  54  27 

0.267989 

154 

105  It  33 

0.43301 2 

90 

0.271092 

156 

105  36  16 

0.4371 10 

91 

00  20  34 

0.2741  76 

158 

106  00  32 

0.441  164 

92 

86  46  20 

0.277239 

160 

106  24  23 

0.445178 

93 

87  II  43 

0.280284 

162 

106  47  47 

0.449144 

94 

87  36  45 

0.283306 

164 

107  10  44 

0.453060 

95 

88  127 

0.286308 

166 

107  33  17 

0.456936 

96 

88  25  49 

0.289293 

168 

107  55  27 

0.460772 

97 

88  49  48 

0.292252 

170 

108  17  14 

0.464208 

98 

89  13  32 

0.295201 

172 

108  38  37 

0.4683 1 8 

99-. 

89  36  54 

0.298122 

174 

108  59  39 

0.472030 

lOO 

90  0 0 

0.301030 

1 76 

109  20  20 

0.475705 

lOZ 

90  45  14 

0.306782 

I 78 

109  40  40 

0.479340 

104 

91  29  18 

0.312469 

180 

I 1 0 00  40 

0.482937 

106 

92  12  14 

0.3  18060 

182 

I 10  20  20 

0,486498 

108 

92  54  4 

0.323587 

184 

no  39  41 

0.490022 

1 10 

93  34  52 

0.329042 

186 

1 10  58  44 

0.493512 

1 12 

94  14  40 

0.334424 

188 

Til  17  28 

0.496965 

114 

I 16 

94  S3  3^ 

0.339736 

190 

III  35  55 

0.q00^84 

95  31  22 

0.344979 

192 

III  54  5 

0.50-^760 

I 18 

96  8 22 

0.350153 

194 

1 12  11  58 

0 50712  I 

120 

96  44  30 

0.355262 

196 

112  29  34 

o.5ioif4i 

122 

97  19  48 

0.360306 

198 

1 1 2 46  55 

0.513729 

124 

126 

128 

97  54  17 

98  28  00 

99  00  57 

0.365284 

0.370200 

0.375052 

200 

113  4 0 

0.5 16984 

Table 
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Table  III.  Of  the  Radical  Mean 
Places  and  Motions  ot  the  Sun,  for 
Years  and  Months,  Old  Stile,  Greenwich 
Latitude  5 1°  28'  30"  N.  Longitude  00°  00'. 


1700.  Julian,  or  Old  Stile. 


M 0 N T H S. 

Me.  Place  Sun. 

M.  Pl.  Sun’s 

Apo. 

S. 

0 

/ 

;/ 

S. 

0 

/ 

// 

January 

I. 

9 

20 

3 

3 

7 

43 

29 

February 

I . 

10 

21 

3^ 

21 

3 

7 

43 

3* 

March 

0. 

1 1 

»9 

7 

14 

3 

7 

43 

39 

April 

0. 

0 

19 

40 

33 

3 

7 

43 

44- 

May 

0. 

I 

'9 

H 

43 

3 

7 

43 

49 

June 

0. 

2 

19. 

4-5 

1 

3 

7 

43 

5f 

July 

0. 

3 

^9 

22 

1 1 

3 

7 

43 

59 

Augufl: 

0. 

4 

^9 

55 

29 

3 

7 

44 

5 

September 

0. 

5 

20 

28 

47 

3 

7 

44 

10 

06lober 

0. 

6 

20 

2 

57 

3 

7 

44 

15 

November  0. 

7 

20 

36 

15 

3 

7 

44 

20 

December 

0. 

8 

20 

10 

25 

3 

7 

44 

25 

Years  Julian. 

Mean  Mot. Sun. 

M.  Mo.  Sun’s 

> 

0 

TOO 

0 

0 

45 

32 

0 

I 

42 

30 

200 

0 

I 

31 

4 

0 

3 

25 

0 

300 

0 

2 

16  36 

0 

5 

7 

30 

400 

0 

3 

2 

8 

0 

6 

50 

0 

500 

0 

3 

47 

40 

0 

8 

32 

30 

Table 
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Table  IV.  Mean  Motion  of  the  Sun 
for  99  Julian  Years. 


Jul. Years 

Mean  Mot.  of  Sun. 

Mean  Mo.  0 f A i‘o c e b 

S. 

0 

' / 

// 

S. 

0 

/ 

n 

4 

0 

0 

I 

49 

0 

0 

4 

46 

8 

+ 

3 

39 

4 

8 

1 2 

12 

5 

28 

1 2 

18 

i6 

7 

17 

16 

24 

20 

9 

6 

20 

30 

24 

10 

56 

24 

36 

28 

12 

45 

28 

42 

32 

14 

34 

32 

48 

3^ 

16 

2,4 

3^ 

54 

40 

iS 

*3 

41 

0 

44 

20 

2 

45 

6 

48 

2 I 

5^ 

49 

1 2 

52 

y 

23 

41 

53 

18 

56 

25 

30 

57- 

24 

60 

27 

19 

f 

1 

30 

64 

29 

8 

1 

5 

36 

68 

30 

58 

1 

9 

42 

72 

32 

47 

I 

*3 

48 

76 

34 

37 

I 

17 

54  ! 

80 

36 

26 

I 

22 

O' 

84 

38 

15 

1 

26 

6 

88 

40 

4 

I 

70 

T 2 

92 

41 

53 

I 

34 

t8 

96 

43 

43 

I 

38 

24 

I 

1 1 

29 

45 

40 

1 

I 

2 ’ 

I I 

29 

31 

20 

2 

3 

3 

I [ 

29 

17 

I 

3 

4 

H 


Table 
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Table  V.  Mean  Motion  of  the  Sun  for  Days, 
Hours,  Minutes,  and  Seconds. 


! Days 

Mean  Motion  of 
Sun. 

Sun’s  ] 
Apo. 

H. 

Vlin. 

Sec. 

Q t It 

/ //  ///  1 

U ///  //// 

H. 

Vlin 

Sec. 

0 ! it  \ 

/ //  ///  1 

//  ///  ////  1 

I 

S.  ° ^ " 

S9  8 

0 

I 

0 2 28 

31 

1 16  23 

2 

I 58  17 

0 

2 

4 S^ 

32 

1 18  51 

3 

2 57  25 

0 

3 

7 24 

33 

I 2 1 19 

4 

3 56  33 

1 

4 

9 51 

34 

I 23  47 

S 

4 5S  42 

1 

S 

12  19 

3S 

I 26  14  1 

6 

5 S4  SO 

I 

6 

14  47 

36 

1 28  42 

7 

6 53  58 

I 

7 

17  25 

37 

I 31  10 

8 

7 S3  7 

I 

8 

19  43 

38 

I 33  38 

9 

8 S2  IS 

I 

9 

22  1 1 

39 

I 36  6 

lO 

9 SI  23 

2 

10 

24  38 

40 

I 38  34 

1 1 

10  30  32 

2 

1 1 

27  6 

41 

i I 41  I 

1 2 

11  49  40 

2 

12 

29  34 

42 

I 43  29 

1-3 

12  48  48 

2 

13 

32  2 

43 

I 45  57 

14 

13  47  57 

2 

14 

34  30 

44 

I 48  25 

IS 

14  47  5 

2 

IS 

36  58 

45 

I 50  53 

i6 

IS  46  13 

3 

16 

39  20 

46 

I 53  21 

17 

16  45  22 

3 

17 

41  S3 

47* 

I 55  48 

18 

17  44  30 

, 3 

18 

44  21 

48 

I 58  16 

19 

18  43  38 

0 

19 

46  49 

49 

2 0 44 

20 

19  42  47 

3 

20 

49  17 

50 

2312 

2 1 

20  41  55 

3 

21 

SI  45 

51 

2 5 40 

22 

21  41  3 

4 

22 

54  13 

52 

288 

23 

22  40  12 

4 

23 

56  40 

S3 

2 10  36 

24 

23  30  20 

4 

24 

59  8 

S4 

2 13  3 

25 

24  38  28 

4 

25 

I I 36 

55 

2 IS  31 

26 

25  37  37 

4 

1 26 

I 4 4 

56 

2 17  59 

27 

26  36  43 

4 

27 

I 632 

57 

2 20  27 

28 

27  35  S3 

5 

28 

190 

58 

2 22  55 

29 

2835  2 

f* 

29 

I 1 1 27 

59 

2 25  23 

29  34,10 

5 

30 

I 13  55 

60 

2 27  50 

31 

0 

00 

5 

• 

- 

Table 
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Table  VI.  Equation  of  the  Sun’s  Center. 


Argument 

Sun’s 

Mean  Anomaly. 

\ . 

O’s 

Signs  0. 

Signs  I . 

Signs  2. 

Signs  3. 

Signs 

4- 

Signs 

5- 

O’s 

M.A. 

Subt. 

Subt, 

Subt. 

Subt. 

Subt. 

Subt. 

M.  A. 

0 t II 

0 / II 

0 

i // 

0 

/ // 

0 

/ 

// 

0 / 

// 

O 

000 

0 56  52 

I 

39  15 

I 

55  49 

I 

41 

22 

0 59 

0 

30 

I 

1 59 

0 58  36 

I 

40  16 

I 

55  50 

I 

40 

22 

57 

1 2 

29 

2 

3 58 

I 018 

I 

4»  15 

I 

55  49 

I 

39 

20 

55 

23 

28 

3 

5 57 

I I 59 

I 

42  13 

I 

55  46 

I 

38  16 

53 

34 

27 

4 

7 56 

* 3 39 

I 

43  8 

I 

55  42 

I 

37 

10 

51 

44 

26 

S 

9 54 

I 518 

I 

44  2 

I 

55  35 

1 

36 

3 

49 

53 

25 

6 

1152 

I 6 57 

I 

44  54 

I 

55  26 

I 

34 

53 

48 

I 

24 

7 

13  50 

X 8 33 

I 

45  44 

I 

55  15 

I 

33 

41 

46 

8 

23 

8 

IS  48 

I 10  9 

1 

46  33 

I 

55  1 

I 

32 

28 

44 

14 

22 

9 

*7  45 

1 II  43 

I 

47  19 

I 

54  45 

I 

31 

13 

42 

19 

2 I 

lO 

19  42 

I 13  16 

I 

48  3 

I 

54  29 

I 

29 

57 

40 

23 

20 

1 1 

21  39 

I 14  48 

I 

48  45 

I 

54  9 

I 

28  38 

38 

27 

19 

I 2 

23  36 

I 16  19 

I 

49  25 

I 

53  47 

I 

27 

19 

36  31 

18 

‘3 

25  32 

I 17  47 

I 

50  4 

I 

53  23 

I 

25 

57 

34 

33 

'7 

27  28 

I 19  16 

1 

SO  41 

I 

52  57 

I 

24 

34 

32 

34 

16 

29  23 

1 20  42 

I 

5«  15 

I 

52  9 

I 

23 

9 

30 

35 

15 

i6 

31  17 

I 22  7 

I 

51  48 

I 

51  58 

I 

2 1 

42 

28 

36 

14 

»7 

33  11 

I 23  30 

I 

52  19 

I 

51  26 

I 

20 

14 

26  36 

13 

i8 

35  5 

1 24  52 

I 

52  47 

I 

50  S2 

I 

18 

45 

24 

3 5 

1 2 

19 

36  58 

I 26  13 

I 

53  14 

I 

50  16 

1 

>7 

13 

22 

34 

1 1 

20 

38  51 

I 27  33 

I 

53  38 

I 

49  38 

I 

15 

4> 

20 

32 

10 

21 

40  43 

I 28  50 

I 

54  I 

I 

48  56 

I 

14 

7 

18 

29 

9 

22 

42  34 

I 30  6 

I 

54  21 

1 

48  13 

I 

1 2 

31 

16 

26 

8 

23 

44  24 

I 31  20 

1 

54  39 

I 

47  29 

I 

10 

55 

14 

23 

7 

46  13 

1 32  33 

I 

54  55 

1 

46  43 

I 

9 

16 

1 2 

20 

6 

25 

48  2 

1 33  34 

I 

55  9 

( 

45  55 

I 

7 

37 

10 

17 

5 

26 

49  50 

1 34  54 

I 

55  21 

I 

45  4 

I 

5 

56 

8 

14 

4 

27 

51  37 

I 36  2 

I 

55  31 

I 

44  II 

I 

4 

H 

6 

1 1 

3 

28 

53  23 

I 37  8 

I 

55  39 

I 

43  16 

I 

2 

31 

4 

8 

2 

29 

55  8 

I 38  13 

I 

55  45 

I 

42  20 

I 

0 

a6 

1 

2 

4 

I 

30 

56  52 

I 39  IS 

I 

55  49 

I 

41  22 

0 

59 

0 

0 0 

0 

0 

O’s 

Add 

Add 

Add 

Add 

Add 

Add 

O’s 

M.  A. 

Signs  1 1 . 

Signs  10. 

Signs  9. 

Signs  8. 

Signs  7. 

Signs 

6. 

M.  A 

Table 
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Table  VII.  Logs,  of  Sun’s  Dist.  from  the  Earth 

Eccentricity  1685. 


Argument  Sun’s  Mean  Anomaly. 


G’s 
M.  A. 

Signs  0. 
0 <1^ 

Signs  I. 
0a’©. 

Signs  2. 
0 a'  ©. 

c;-  ' 

Signs  3. 

0 a'©. 

Signs  4. 
0 a’  ©. 

i 

Signs  5. 
0 a'  ®. 

0’s 

M.A. 

0 

3.007257 

5.006320 

5.003736 

5.0001  22 

4.996424 

4.993656 

30 

1 

3.007257 

5.006260 

5.003628 

4.999991 

4.996310 

4.993590 

29 

'T 

5.007253 

5.006196 

5.003520 

4.999861 

4.996201 

4.993524 

28 

3 

3.007248 

5.006 1 32 

5.003409 

4-999755 

4.996091 

4.993463 

27 

4 

3.007240 

5.006063 

5.003297 

4.999609 

4.995981 

4.993401 

26 

5 

3.00723  i 

5.005990 

5.003  185 

4.999483 

4.995872 

4-993343 

25 

6 

5.007218 

5.005918 

5.003068 

4-999357 

4.995762 

4.993286 

24 

7 

3.007203 

5.003845 

5.002952 

4.999230 

4-995^53 

4.993233 

23 

8 

3.007 i 88 

3.005772 

5.002835 

4.999104 

4-995547 

4.993 180 

22 

9 

3.007171 

5.005693 

5.0027  19 

4.998978 

4.995442 

4.993132 

2 I 

10 

3.007  1 50 

3.C05618 

5.002602 

4.998852 

4-99534‘ 

4.993088 

20 

t 

I 1 

5.007 1 28 

5.003340 

5.002486 

4.998725 

4.995244 

4-993043 

»9 

1 2 

5.007 103 

5.005459 

5.002369 

4.998599 

4.995148 

4.992999 

18 

‘3 

3.007077 

5.005378 

5.002248 

4-998473 

4.995051 

4.992960 

17 

14 

3 .007047 

5.005292 

5.002  1 27 

4.998346 

4-994955 

4,-992920 

16 

1 '5 

5.00701 7 

5.005206 

5.002006 

4.998220 

4.994862 

4.992885 

«5 

16 

3.006987 

5.005  I 20 

5.001885 

4.998093 

4.994770 

4.992849 

H 

‘7 

3.006953 

5.005030 

5.001764 

4-99797  J 

4.994678 

4.992818 

*3 

1 8 

3.ob69i9 

5.004940 

5.001643 

4.997848 

4.994590 

4.992787 

12 

^9 

5.0068R  1 

5.004845 

5.001517 

4-9977^7 

4.994502 

4.992761 

1 1 

20 

3.006838 

5.004751 

5.001 392 

4.997605 

4.994414 

4.992739 

10 

2 1 

5.006795 

5.004652 

5.001266 

4.997482 

4.994330 

4.992717 

9 

22 

5.006748 

5-0045  53 

5.001 141 

4.997360 

4.994247 

4.992699 

8 

23 

5.00670 1 

5.004454 

5.0010 1 5 

4.997238 

4.994167 

4.992681 

7 

24 

5.006630 

5.004356 

5.000889 

4.997120 

4.994088 

4.992664 

6 

25 

5.006598 

5.004257 

5 000764 

4.997002 

4.994013 

4.992651 

5 

26 

5.006547 

5.0041 58 

5.000638 

4.996883 

4.993938 

4.992637 

4 

n 

5.006491 

5.004055 

5.000512 

4.996770 

4.993864 

4.0^2628 

3 

28 

5.006436 

5.003951 

5.000382 

4.996652 

4-993793 

4.992624 

2 

29 

5.006380 

5. CO  3 8 44 

5.000252 

4996538 

4.993722 

4.qq2620 

I 

30 

3.006320 

5.003736 

5.000122 

4.996424 

4.993656 

4.992620 

0 

g’- 

0 a'  ©. 

0 a'  © 

0 a’© 

0 a’® 

0 a'© 

0 a’© 

O’s 

M.  A. 

j Signs  1 1 . 

Signs  10 

Signs  9, 

Signs  8.' 

Signs  7. 

Signs  6. 

M.A 
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THE  foregoing  Tables  will  ferve  to  re- 
prefent  the  motions  of  all  our  Comets  ^ of 
which  hitherto  there  has  been  none  ob- 
ferved,  but  thofe  that  come  within  the  laws 
of  the  parabola. 

Thefe  necelTary  things  being  premifed,  it 
now  remains  that  I ihew  rules  and  examples 
for  computing  the  apparent  place  of  any  one 
of  the  beforementioned  Comets  for  any  given 
time,  and  in  particular  for  the  Comet  of 
1 66 1,  which  will  appear  again  in  1789. 
Therefore, 

1.  Let  the  Sun’s  place  be  had,  and  the 
logarithm  of  its  diflance  from  the  Earth 
for  the  given  time. 

2.  Let  the  difference  between  the  time  of 
the  perihelion  and  the  time  given  be 
gotten,  in  days  and  decimal  parts  of 
days.  To  the  logarithm  of  this  num- 
ber let  there  be  added  the  conftant  lo- 
garithm 9.960128,  and  the  arithmeti- 
cal complement  of  | of  the  logarithm 

of 


{ 7°  ) 

of  the  perihelion  diftanee  of  the  Comet 
from  the  Sun  : the  fum  will  be  the  lo- 
garithm of  the  mean  motion,  to  be 
fought  in  the  fifft  column  of  the  gene- 
ral table,  viz;  table  ii.  p.  62. 

3'.  With  the  mean  motion  let  there  be 
taken  the  correfpondcnt  angle  from  the 
perihelion  in  the  fame  table,  and  the 
■ logarithm  for  the  dillance  from  the 
Sun  : then  in  Comets  that  are  diredf, 
add,  and  in  retrograde  ones  fubtradt  (if 
the  time  be  after  the  perihelion)  the 
angle  thus  found  to  or  from  the  peri- 
'helioii ; or  in  diredt  Comets  fubtradt, 
and  in  retrograde  ones  add  (if  the  time 
be  before  the  perihelion)  the  aforefaid 
angle  to  or  from  the  place  of  the  peri- 
helion, fo  fhall  we  have  the  place  of 
the  Comet  in  its  orb  : and  to  the  loga- 
rithm for  the  diflance  found,  add  the 
logarithm  of  the  di fiance  at  the  perihe- 
lion ; the  fum  will  be  the  logarithm  of 
the  true  diflance  of  the  Comet  from 
the  Sun. 


4.  The 
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4-  The  place  of  the  node,  together  with 
the  place  of  a Comet  in  its  orb,  being 
had,  let  the  diftance  of  the  Comet  from 
the  node  be  taken  ; then  the  inclination 
of  the  orbit  being  known  from  table  i. 

" ‘ p.  6o,  we  by  the  common  rules  of  tri- 
gonometrj^  may  compute  the  Comeths 
place  reduced  to  the  ecliptic,  the  incli- 
nation,’ or  heliocentric  latitude';  and 
the  logarithm  of  its  curtate  diftaace. 

From  the  foregoing  elements  being  deter- 
mined, We  may,  by  the  fame  rules  that  we 
compute  a Planet's  place  from  the  Sun's 
place  and^diilance  given,  find  the  geocentric 
place  both  in  latitude  and  longitude  of  a 
Comet,  as  I fliall  fhew  at  large  further  on  j 
in  the  mean  time  fhall,  in  order  to  remove 
every  obflacle  or  apparent  difficulty,  premife 
a few  heceffary  remarks. 

•v 

« ' 

--  The  logarithm  of  days  is  added  to  the 
given  logarithm  of  one  day,  that  the  motion 
of  one  day  may  be  underflood  to  be  multi- 
plied by  the  number  of  days ; for  it  is  well 

known 
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known  that  the  addition  of  logarithms  doth 
infer  the  multiplication  of  numbers  corre- 
fponding  to  thofe  logarithms ; and  thefe 
things  may  fuffice,  if  fo  be  the  Comet  be 
fuppofed  to  pafs  in  its  perihelion  at  a diftance 
equal  to  a radius  of  the  orbis  magnus.  But 
if,  which  commonly  is  the  cafe,  the  Comet 
doth  not  pafs  at  that  diftance,  but  at  a 
greater,  as  it  is  fometimes ; or  at  a lefs,  as 
oftener  happens,  that  area  proportional  to 
the  time  is  to  be  increafed,  or  diminifhed, 
and  this  in  the  fub-fefquialteral  proportion 
of  that  lead;  didance  from  the  Sun ; fo  that 
at  length  that  area  may  rightly  reprefent  the 
mean  anomaly : from  whence  the  logarithm 
of  that  fefquiplicate  didance  is  to  be  added 
to  the  former  fum  of  the  logarithms,  and  the 
radius  to  be  fubtracded  according  to  the  exi- 
gence of  the  golden  rule  to  be  pradlifed  in 
logarithms ; or,  which  is  the  fame,  the 
arithmetical  complement  only  of  that  fefqui- 
alteral  logarithm  is  to  be  added.  Now  it 
ought  not  to  feem  drange,  that  in  leder 
didanccs  we,  by  adding  the  logarithm,  ob- 
tain the  true  proportion  increafed,  and  the 

fame 
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fame  greater  diftances  diminiflied  : for  mul- 
tiplication by  a fraction,  vulgar  or  decimal, 
doth  no  lefs  diminifh  the  fum  than  multi- 
plication by  whole  numbers  doth  increafe  it, 
and  the  things  is  the  fame  in  logarithmetical 
addition i Alfo  it  mud:  be  obferved,  that 
the  logarithms  fet  down  in  the  third  column 
of  table  ii.  p.  62,  are  not  the  logarithms  of 
the  nilmbers  of  the  diftances  from  the  Sun, 
to  be  added  over  and  above  the  radius  to  the 
mean  diflances ; but  of  numbers,  by  the 
multiplication  of  which  that  true  diflance 
were  to  be  obtained  : from  whence  the  lo- 
garithms of  the  fame  being  fuperadded  to 
one  another,  will  eafly  give  us  the  loga- 
rithm of  that  whole  difance  from  the  Sun. 

t 

Thefc  things  being  well  underflood,  we 

\ 

jfliall  be  able  to  undertake  and  perform  the 
whole  procefs  of  calculation,  not  only  of  this 
Comet,  which  is  expeded  to  make  its  ap- 
pearance in  1789,  but  alfo  of  any  other  Co- 
met, inferted  in  the  firft  or  general  table, 
p.  6o% 


I 


A Cal- 
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A Calculation  of  the  Longitude  and 
Latitude  of  the  Comet  which  is  ex- 
pelled to  make  its  appearance  in  the  latter 
end  of  the  year  1789,  for  the  21ft  day  of 
December,  23  b.  41  m.  P.  M.  Old  Stile, 
or  the  2d  of  January,  about  noon,  1790, 
New  Stile. 


Comeths  penhelion,  i66r,  January  O.  S. 
Given  liine,  December  1789,  N.  S, 

Preceding  the  perihelion  — 

Sun’s  true  longitude  then  — 


d.  h.  m. 

16  23  41 

21  23  41 
26  00  00 
9 12  22  37 


Logarithm  of  the  Earth  from  the  Sun 


9.992629 


Log.  of  the  Comet’s  perihelion  from  the  Sun 
Mult,  by  3,  gives  the  cube  of  the  perih.  difl. 
Divide  by  2,  gives  the  log.  fefquialtrate 


9.651772 

8.955316 

9.477658 


Its  arithmetical  complement  is 
Conftant  log.  (fee  p.  43) 

Log.  of  the  given  time,  26  days 


— 0.522342 
9.960128 

— 1-414975 


Log.  of  the  Comet’s  mean  motion,  78.97 


1.897443 


Comet’s  mean  anomaly  anfweriiig  thereto 
Comet’s  proper  diftance  from  the  Sun,  log. 


O / // 

80  39  38 


0.235709 


Comet’i 
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S,  0 f 

3 2$  58  41 
2 20  39  28 


Comet’s  perihelion  place 
Anomaly  of  the  Comet  above  le 

Comet  in  Its  orbit  — 

Comet’s  afcending  node 
Comet’s  orbit  place,  fubtra^t 

Comet’s  diflance  from  Its  node 


— 

— 

I 

> 

19 

3 

_ 

2 

22 

30 

30 

— 

— 

I 

5 

19 

3 

I 

n 

1 1 

27 

Comet’s  afcending  node 
RedadHon  fubtradl 


2 22  30  30 
I 12  17  43 


Comet’s  heliocentric  ecliptic  place  * - i 10  12  47 


For  the  redudion : 


As  Radius 

• 

0 f tf 

• 

10.000000 

I’d  fc.  - 

32  33  50  Comet’s  inclination,  1 

tab.  1. 

9.925693 

So  is  t.  - 

47  11  27  Comet  from  its  node 

- 

10.033244 

To  t. 

42  17  43  Rcdudlon 

m 

9-958937 

For  the  Comet’s  heliocentric 

latitude : 

As  Radius 

- 

- 

10.000000 

Tof.  47° 

1 1'  27"  Comet  from  its  node 

- 

9.865471 

So  is  f.  32 

33  30  Comet’s  inclination 

- 

9-73‘37‘ 

Tof.  23 

16  48  Comet’s  heliocentric  latitude 

9.596842 

I 2 

For 

{ 7^  ) 

For  the  Ios:arithm  of  the  Comet’s  true 
diftance  from  the  Sun  ; 

Log.  of  the  Comet’s  proper  diflance  from  the  Sun  0.235709 

Log.  Comet’s  perihelion  diftance  - - 9.651772 

Gum  of  the  two  logarithms  • , 9.887481 


As  Radius  , - . - ro.cooooo 


To  the  fum  of  the  two  logs.  - - 9.887481 

So  is  fc.  23P  16'  48"  Comet’s  heliocentric  latirude  9-9631 19 


To  log.  of  the  Comet’s  curtate  diftance  - 9.850600 


For  the  geocentric  longitude  of  the  Co- 
met : 


Heliocentric  longitude  of  the  Comet 
Sun’s  true  longitude 


S.  o / 

I 10  12  47 
9 12  22  37 


Anomaly  of  commutation 

t 

Its  half  is 


3 27 

I 28  55  5 


Log.  of  the  Comet-s  curtate  diftance 
Log.  of  the  Earrh  from  the  Sun 

►T.  -O'" 

Tangent  of  35  47  38  p 

Add  ■ 45  00  00 

Sum  - 80  47  38 


9.850&00 

9.992629 

9.857971 


As 
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As  Radius  • * w 

m 

10.000000 

To  tc.  80®  47'  38''  The  fum 

- 

9.209714 

So  is  t.  58  55  5 Half  anom.  commut. 

m 

10.219820 

Tot,  15  z 5 A fourth  arc 

r 

9.429534 

t 

s. 

0 / // 

Half  anomaly  of  commutation  - 

- 

58  ss  5 

fourth  arc,  add  and  lubtraft 

m 

15  2 35 

Parallax  of  the  Comet’s  orb,  fubtraft 

- 

73  57  40 

Elongation,  add 

43  52  3^ 

Comet’s  heliocentric  longitude 

l 

10  12  47 

Parallax  of  the  Comet’s  orb,  fubtraft 

- 2 

13  57  4<5 

Comet’s  geocentric  longitude 

10 

26  15  7 

For  the 

Comet’s  geocentric  latitude ; 

Asf.  — 

0 / // 

62  9 50 

Commutation  co.  ar. 

G.053407 

To  f.  — 

43  52  3Q 

Elongation  — 

9.840787 

So  is  t,  — 

23  16  48 

Heliocentric  latitude 

9.633725 

To  t.  — 

M 

CO 

CO 

Geocentric  latitude 

9.527919 

Whence,  on  the  2d  of  January,  1790,  the 
Comet  will  be  near  the  eye  of  Pegafus, 
about  13°  above  the  wehern  horizon,  right 
afcenfion  328°. 


I fliall 


I fhall  give  another  Example  of  Compu- 
tation for  the  Latitude  and  Longi- 
tude of  this  Comet,  for  the  ifl;  of  Ja- 
nuary, O.  S,  1789-90,  or  January  13, 
near  Noon,  1790,  N.  S.  in  which  I fliall 
note  down  each  flep. 


d.  h.  m. 

Comet’s  perihelion,  1661,  Jan.  O.  S.  p.  60,  tab.  i.  16  23  41 

Given  time,  January  — — — 12341 


Preceding  the  perihelion 


15  00  00 


For  the  Sun’s  true  longitude : 


January  1700,  O.  S. 

Comp,  years 

Day  • I - 

Hours  - 23  - 

Minutes  - 41  - 

/ 

Sun’s  mean  motion 
Apo.  fubt. 

Sun’s  mean  anom. 

Equa.  center  add  — 

Sun’s  longitude  — 


Sun’s  Mean  Mo.  Mean  Mo.  Apo. 


s.  ° 

f 

// 

S. 

0 

/ 

a 

9 20 

58 

3 

T.iii.p.64.  3 

7 

43 

29 

40 

4 

T.iv.  p.65. 

1 

30 

1 2 

11  29  45 

40 

Ditto  — 

I 

I 

59 

8 

T.  V.  p.65. 

0 

54 

13 

Ditto  — 

0 

I 

41 

Ditto  — 

0 

9 23 

18 

49 

— 3 

9 

H 

42 

3 9 

14 

42 

6 14 

4 

7 

28 

44 

T.  vl.  p.  66. 

9 23 

47 

33 

Log.  of  the  Earth  from  the  Sun,  9.992851,  tab.  vii.  p.  67. 
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Log.  of  tlie  Comet’s  perihelion,  tab.  i,  p,  6o  — 9*651774 

Multiply  by  — — — 2 


Log.  cube  of  the  perihelion 
Divide  by  2 log.  fefquialtrate 


8.955316 

9.477658 


Complement  arithmetical 
Conftant  log.  p.  43  — 

Log.  of  the  time,  viz.  15  days 


0.522342 

9.960128 

1.176091 


Log.  of  the  Comet’s  mean  motion,  viz.  45.56  — 1.658561 


o / // 

Comet’smeananom.  anfwering  thereto,  tab.  li.p.  62.  57  48  18 


Log.  Comet’s  proper  diftance  from  the  Sun,  famep.  0.115341 


Comet’s  perihelion  place,  tab.  i.  p.  60 
Comet’s  mean  anomaly  above  in  figns,  is 


S.  o ’ " 

— 3 58  41 

— I 27  48  iS 


Comet  in  its  orbit  — 

Comet’s  afceirding  node,  tab.  i.  p.  60 


1 28  10  23 

2 22  30  30 


Comet  from  its  node 


o 24  20  7 


For  the  reduction ; 

1 

As  Radius  — — ' — 10.000000 

o f if 

To  fc.  — • 32  35  50  Comet’s  inclination,  tab.  T.  9.025693 
So  is  t.  24  20  7 Comet  from  its  node  — 9.655386 


To  t. 


20  51  49  Redudtion 


9.581079 


Comet’s 
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Comet's  afccnding  node,  tab.  i.  p.  6o 
Reduiftion  fubtra£l  — 


S.  ® 

2 21  30  36 
20  51  49 


Heliocentric  ecliptic  longitude  of  the  Comet  — 


2 I 38  41 


For  the  Comet’s  heliocentric  latitude: 


As  Radius  — • — 

Oft} 

To  f.  24  20  7 Comet  from  Its  node 
So  is  f.  32  35  50  Comet’s  inclination 


10.000000 

9.614977 

9-731371 


To  f.  12  49  23  Comet’s  heliocentric  latitude 


9.346348 


For  the  log.  of  the  Comet’s  true  diftance 
from  the  Sun : 

Log*  of  the  Comet’s  proper  diftance  from  the  Sun  o.i  1 3341 

Log.  of  the  Comet’s  perihelion  dillance  — 9.631772 

Sum  of  the  2 logs.  — » — . 9.7671 13 


As  Radius  — * — 10.000000 

To  the  fum  of  the  2 logs.  — — . 9.767113 

So  is  fc.  12°  49'  25"  Comet’s  heliocentric  latitude  9.989030 

To  log.  of  the  Comet’s  curtate  dlltance  — 9-7S6H3 


» 


For 
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For  the  geocentric  longitude  of  the 
Comet ; 


Heliocentric  longitude  of  the  Comet 
Sun’s  true  longitude  — 

Anomaly  of  comnautation  — * 

Its  half  is  — — 


S.  O / i/ 

~ f 2 I 38  41 
9 23  47  ^3 


— 4 7 5»  8 

— 2 3 55  34 


Log.  Comeths  curtate  difiahce  ~ 9.736143 

Log.  of  the  Earth  from  the  Sun  — — 9.99285  c 


Tangent  of  30°  6'  21"  — 9.76329* 

Add  — 45  0 o 

Sum  — 75  6 22 


As  Radius 


10.000003 


To  tc.  75°  6'  22"  The  fum  — — 9.424825 

So  Is  t,  63  55  34  Half  anom.  commut.  — 10.310398 


To  t.  28  31  32  A fourth  arc  — ~ 9*735225 


Half  anomaly  of  commutation 
Fourth  arc,  add  and  fubtraft  — • 

Parallax  of  the  Comet’s. orb,  fubtra6t 
Elongation,  add  — 

Comet’s  heliocentric  longitude  — 
Parallax  of  th6  Comet’s  Orb,  fubtra(3: 


S.  o / « 

63  55  H 

28  31  3* 
92  27  6 

35  24  2 

2 I 38  41 

3 2 27  6 


Comet’s  geocentric  longitude 


— 10  29  1 1 35 


K 


For 
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For  the  Comet’s  geocentric  latitude : 


O t 


Asf. 

00 

N 

Commutation  co.  ar»  — 

0.102394 

To  f. 

35  H 2 

Elongation  — — 

9,762895 

So  is  t« 

12  49  25 

Comet’s  heliocentric  latitude 

9.357225 

To  t> 

9 28  9 

Comet’s  geocentric  latitude 

9.222714 

To  find  the  Comet’s  diflance  from  the 
Earth  in  miles,  on  the  2d  of  December, 
Old  Stile,  at  noon;  the  folar  parallax  10 
feconds. 


As  Radius 


10.00000 


To  f.  68®  32'  Comet  from  Its  node  — — 9.96878 

So  is  sQ^o.8265  — — — 9.91724 


To  QN  0.7692 


9.88602 


As  Radius  _ • 

To  f.  32®  36'  Comet’s  Inclination 
So  is  QN  0.7692  — . 


10.00000 


9.73141 

9.88602 

9.61743 


A9 


To  QJ)  0,4144 


9.67821 

9.61745 
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As  f.  38®  28'  geocentric  latitude  - 
To  Qjp  0.4144  — 

So  is  Radius  — ' — 10.00000 

To  TO. 0.8694,  the  Comet  from  the  Earth  — 9.93924 


As  1 0000  to  .8694,  fo  is  81000000  mean 
dift.  of  the  Earth  from  the  Sun, 

81000000 

8694000000 

69552 

10000)704214000000(70421400  Miles  the  Comet  from 
the  Earth,  on  the  13th  of  December,  at  noon,  1789,  New 
Stile* 
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How  to  delineate- the  Visible  Path  of  a 
Comet  among  the  fixed  Stars,  on  the 
Surface  of  the  Celestial  Globe. 

THE  method  of  drawing  on  a Glo'be  the 
trad  of  a Comet,  or  its  apparent  path 
amongfi:  the  Stars  in  the  Heavens,  is  both 
eafy  and  diverting,  as  we  may  by  fo  doing 
be  able  to  forefee  and  fhew  what  courfe  the 
Comet  will  take  during  the  time  of  its  ap- 
pearance, and  alfo  in  what  part  of  the  Hear- 
yens  it  may  be  expeded  at  any  time  afligned. 

In  order  to  the  doing  this,  it  will  be  ne-» 
ceflary  to  make  three  obfervations  on  the 
place  of  the  Comet  at  its  firfi:  appearance,  as 
corredlly  as  we  can  at  the  difhance  of  24  or 
48  hours  from  each  other,  as  the  fiate  of  the 
air,  6cc.  w'ill  permit, 

Aflronomers  make  ufe  of  feveral  methods 
for  inveftigating  the  apparent  place  of  a Co^ 
met  j one  of  which  is  the  method  I am  now 

going 
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going  to  explain.  Thus  flretch  a thread 
over  the  Comet,  and  two  known  fixed  Stars, 
in  a right  line  with  the  Comet ; then  mov- 
ing the  thread  into  another  pofition  fo  as  may 
bring  the  Comet  into  a right  line  with  two 

other  known  fixed  Stars,  which  is  eafilydone 
/ 

among  fuch  a vafl  number  of  Stars.  Having 
thus  got  the  pofition  of  the  Comet  in  refpedl 
of  thefe  Stars  in  the  Heavens,  by  finding  the 
fame  Stars  on  the  furface  of  the  Globe,  and 
laying  the  quadrant  of  altitude  over  each  two 
refpedlively,  and  drawing  lines  between  them 
with  a pencil,  thofe  lines  will  interfeCl  each 
other  in  the  place  of  the  Comet  in  each  ob- 
fervationj  and  thus  the  places  of  the  Comet 
may  be  afligned  on  the  furface  of  tlie  Globe 
for  any  number  of  obfervations,  and  a circle 
pafiing  through  two  or  more  places,  thus 
marked  on  the  Globe,  will  be  the  future 
way  of  the  Comet. 

' It  remains  now  that  I explain  the  method 
of  drawing  the  great  circle  above-mentioned, 
which  is  thus  done : having  got  two,  three, 
or  more  places  of  the  Comet  marked  on  the 

Globe, 
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Globe,  let  one  of  the  poles  of  the  Globe 
be  raifed  or  depreffed,  and  the  Globe  turned 
about  till  the  place.s  of  the  Comet  marked 
thereon  coincide  with  the  horizon,  or  touch 
it  all  at  the  fame  time  ; then,  with  a pencil, 
draw  a great  circle  along  the  furface  of  the 
Globe  by  the  horizon,  and  that  will  be  the 
path  of  the  Comet  required,  or  its  vifible 
May  in  the  Heavens. 

In  the  points  where  this  circle  interfedls 
the  Ecliptic  will  be  the  nodes  of  the  orbit 
of  the  Comet ; and  the  angle  contained  be- 
tween this  circle  and  the  ecliptic,  will  be 
the  inclination  of  the  Coipet’s  orbit  to  the 
plane  of  the  Ecliptic  ; the  quantity  of  which 
is  readily  meafured  at  the  90th  degree  from 
the  node,  on  the  quadrant  of  altitude  fixed 
over  the  pole  of  the  Ecliptic,  and  laid  on 
the  faid  90th  degree. 

After  this  manner  the  place  of  the  Comet 
for  every  night  it  can  be  feen,  may  be  repre- 
fented  or  protraded  on  the  furface  of  the 
Globe ; and  thereby  its  longitude,  latitude, 

velocity 
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velocity  of  motion,  and  all  things  relative 
to  it,  may  be  eafily  defined. 


Having  all  along  confidered  the  orbits  of 
Comets  as  parabolic  ^ upon  which  fuppofi- 
tion  it  mud;  follow,  that  Comets  being  im- 
pelled towards  the  Sun  by  a centripetal  force, 
would  defcend  as  from  fpaces  infinitely  dif- 
tant,  and,  by  their  fo  falling,  acquire  fuch 
a velocity  as  that  they  may  again  fly  oflr'  into 
the  remotefl:  parts  of  the  univerfe,  moving 
upwards  with  a perpetual  tendency,  fo  as 
never  to  return  again  to  the  Sun.  But  fince 
they  appear  frequently  enough,  and  fince 
none  of  them  can  be  found  to  move  with  an 
hyperbolic  motion,  or  a motion  fwifter  than 
what  a Comet  might  acquire  by  its  gravity  to 
the. Sun,  it  is  highly  probable  they  rather 
move  in  very  eccentric  elliptic  orbits,  and 
.make  their  returns  after  very  long  periods  of 
time.  One  principal  ufe,  therefore,  of  the 

table. 
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table,  in  page  6o,  of  the  Elements  of  the 
Cometary  Motions,  is,  that  whenever  a new 
Comet  fhall  appear,  we  may  be  able  to  know, 
by  comparing  together  the  Elements,  whe- 
ther it  be  any  of  thofe  which  have  appeared 
before ; and  confequently,  to  determine  its 
period,  and  the  axis  of  its  orbit ; and  alfo 
to  foretell  its  return. 

- The  Comet  which  Apian  obferved  in  the 
year  1531,  was  the  fame  with  that  which 
•Kepler  and  Longomontanus  more  accurately 
defcribed  in  the  year  1607,  and  which  Dr. 
Halley  obferved  in  1682  ; and,  according  to 
the  predidlion  of  the  Dodtor,  the  fame  Co- 
met again  vifited  the  earth  in  1758  5 and  was 
obferved  by  Mr.  Benjamin  Martin,  Dr.  Pa- 
trick Browne,  and  many  others ; which 
leaves  no  room  to  doubt  but  the  reft  may 
return  alfo  : for  it  is  highly  probable,  that 
the  Comet  obferved  by  Apian  in  the  year 
I532>  was  the  fame  with  that  obferved  by 
Hevelius  in  the  year  1661,  which  will  again 
vif  t us  in  the  year  1789.  As  a further  proof, 
and  as  far  as  probability  from  the  equality 

of 
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-of*  periods,  and  fimilar  appearance  of*  Comets 
may  be  urged* as  an  argument,  the  wonderful 
Comet  of  1680,  was  the  fame  which  was 
*feen  in  the  reign  of  Henry  the  Fir  ft,  anno 
1106*  As  alfo  in  the  confulate  of  Lampa- 
dius  and  Oreftes,  about  the  year  of  Chrift: 
531,  of  which  Malela  relates,  that  it  was  a 
great  and  fearful  Star ; now  it  is  plain,  that 
the  interval  between  this  and  that  of  1106, 
is  nearly  equal  to  that  between  1106  and 
1680,  viz.  about  575  years.  And  if  w'e 
reckon  backward  fuch  another  period,  we 
fhall  come  to  .the  44th  year  before  Chrift,  in 
which  Julius  Caefar  was  murdered,  and  in 
which  there  appeared  a very  remarkable 
Comet,  mentioned  by  almoft  all  the  hifto- 
rians  of  thofe  times,  and  by  Pliny,  in  his 
Natural  Hiftory,  Book  xi.  chap.  24.  who 
recites  the  words  of  Auguftus  Caefar  on  this 
occafion,  which  leads  us  to  the  very  time  of 
its  appearance,  and  its  fituation  in  the  Plea- 
vens.  Thus,  it  is  probable,  that  this  Comet 
has  four  times  vifited  us,  at  intervals  of 
about  575  years. 
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I fhall  now  conclude  with  wilhing  that  the 
lovers  of  Aftronomy  will  never  let  a Comet 
pafs  without  making  necellary  obfervations 
thereon,  whenever  it  can  be  done  with  cor^ 
rednefs. 
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